NEPEAMOBA

OpHielo i3 TonMoBHWX  YMOB  MoJanblioro  pPoO3BUTKY  CiMlb-
CbKOrocnogapcbkoro BUpPoBHMLUTBa | MigBULLEHHS NPOAYKTUBHOCTI npaui €
KOMMIeKCHa MexaHisauisa BMpoBHMYMX npoleciB, kBarnidikoBaHe Ta Oepex-
nyBe BUKOPUCTAHHS TEXHIKM.

OcHoBHa porb Y BNpoBafXXeHHi KOMMMEKCHOI MexaHisauii B CifbCbke
rocnofapcTBo, | 30KpemMa B TBAPWHHULTBO, HanexuTb cnevjanictam iHxeHep-
Horo npodinto. JobuTuce nNigBULLEHHA MPOAYKTMBHOCTI Npayi Ha depmax i
3HWXKEHHS cobiBapTOCTi TBAPUHHULILKOT NPOAYKLIT LONOMOXYTb 3HaHHSA 3 Me-
XaHizaLii BMpobHWUMX npoueciB Ha depmax. [Ang Uboro CTygeHTn dakynbTe-
TiB MeXaHi3aLii CinbCbKOrocnogapcbknx By3iB NOBUHHI HABYMTUCH CaMOCTIAHO
PO3B'A3yBaTN KOHKPETHI 3afjadi, 3B'd3aHi 3 MexaHi3aLlielo 9K oKpemumx onepa-
Lin, TaK i B LinoMy BMPOBHMYMX NPOLECiB Ha (hepmMax.

Tunosot nporpamolo No gucumnnii "MexaHizauig TBapuHHULUTBA" ne-
pefbayeHo caMOCTilHe BMKOHAHHA KypCOBOro MpOeKTy BCiMa crhelianisauia-
MU cnedianbHocTi 7.091 901 - MexaHisauid cirnbCbKOro rocnogapcraa i Aun-
NOMHOTro MPOEKTY cneljianisadieto "MexaHisalig TBapUHHULTBA" He3anexHo
Bi popMK HaBYaHHS (4eHHa abo 3ao4Ha).

Mpu poboTi Hag KYPCOBWUM i AUMNNOMHWM MPOEKTamMu y CTyAeHTa BUHK-
Kae 6araTo pi3aHMX NWUTaHb, a BIAOMOCTI MPO HWUX MICTATBECHA B PI3HUX AXepe-
nax, aki AoMy He 3aBXW LOCTYMHI.

OCHOBHOI MeTO JaHoro y460Boro nocibHuKa € HafaHHS MeToAUYHOI
LONOMOrU CTYAeHTaM 3 NPOEKTYBaHHS reHeparbHOro ninaHy depmu i po3pob-
KA MOTOKOBUX MEXAHi30BaHWX TEXHOSOMYHUX TiHIA KOPMOMPUIOTYBaHHA Ta
obcryroByBaHHS TBapWH i NTUL.

B y460BO-MeTOANYHOMY NOCIGHWUKY HABOASATLCA pekomeHAauii: 3 Bubo-
py, OBI'PYHTYBaAHHIO | PO3paxyHKy BUXIOHWX AaHWX ANS po3pobku KypcoBOro
abo JUNNIOMHOro NPOEKTIB; 3 NPOEKTYBaHHA reHeparbHOro nnaHy depmu; 3
pPOo3pobKM NMOTOKOBUX MEXaHI30BaHUX TEXHOMOTYHUX FiHIA; 3 opraHisayii Tex-
HiYHOro o6CcnyroByBaHHA MaLLWH, @ TaKOX OCHOBHI HOPMaTMBW i AOBIAKOBI
JaHi.



1 3ArAJllbHI MMTAHHA KYPCOBOIo TA AUMIIOMHOIO
NMPOEKTYBAHHA

1.1 META | 3AJAHI KYPCOBOIO TA AUIMJIIOMHOIo
NMPOEKTYBAHHA

KypcoBuiA Ta AUNMOMHWUIA NPOEKTU NO MeXxaHisalii TBapWHHULUTBa cuUC-
TEMaTU3yoTb | 3aKPINMOKTb 3HAHHA CTYLEHTIB NO 3ararbHOTEXHIYHWUM i cne-
UianbHUM AucumnniHamM, BUPOBnATL YMIHHA KOPUCTYBaHHSA NociGHUKamu,
HOPMaTUBHUMWU JOKYMeHTamMu, JOBIAKOBOK i creuianbHow niTepatypoto, a
TakoX BUPODBNSAIOTbL HaBUYKU BUKOPUCTAHHA AOCArHeHb HaykW i nepedoBoro
LOCBIAY NpW BUPILLEHHI KOHKPETHUX NPaKTUYHWX 3aday.

OCHOBHOIO METOI KYPCOBOIrO NPOEKTY € OBONOAIHHA HAaBWYKaMK Npoek-
TYBaHHS NOTOKOBMX TEXHOJSOMYHUX FiHiA NIGroTOBKM KOPMIB 4O 3rofoBYBaHHA
i oBcryroByBaHHS TBapWH 3 ypaxyBaHHAM MPOrpecUBHUX TEXHOMOTIA, BUKO-
pUCTaHHA HAMHOBILLIOT TEXHIKK | pOpM opraHisauii BUpobHULUTBA.

LLlo© gocartv Liei MeTh CTyAeHT NOBUHEH BMPILLUTKX Crigytodi 3agaui:

e HaBYUTWUCH NMPOEKTYBATU reHeparbHUiA NNaH depmu;

e BUBYUTU BCi TEXHOMOTIYHI NpoLecK, SKi BUKOPUCTOBYIOTLCA B TEXHO-
TOTIYHMX MIHISX | HABYNTUCA CKNagaTh cXeMn TEXHOMOTIYHUX MNiHIA;

® O3HaANOMWUTUCSH 3 KOMMNMEKTaMn MaLUWH, SIKi BUKOPUCTOBYIOTLCH B TeX-
HOSMOTIYHUX TTiHIAX | HAaBYUTUCH BM3HA4YaTWU iX MPOAYKTUBHICTL | NMOTYXHICTb
npuBoAY,

® HaBYUTUCHA CAMOCTIHO BUTOTOBMATU TEXHIYHI KPECNEHHS | CXemu,

e NpuadaTn JOCBi4 €KOHOMIYHOI OLHKA edeKTUBHOCTI MexaHisauii Bu-
poBHUUKX NpoLieciB.

OVNNOMHUIA NPOEKT - 3aKIoYHUA eTan y4b0BOro npouecy nigroToBKK
iHKeHepa-MexaHika. BUKOHYOUU OUNMOMHUA NPOEKT, CTYAEHT BUPILLYE KOM-
MreKCHY 3afdady, BUXOASYM i3 KOHKPETHUX BUPOBHUYUX YMOB rocnofapcraa.
AKICTb BUKOHAHHS | 3aXMUCTy OWNIIOMHOIO NPOEKTY 03BONAE OLIHUTW piBEHL
NiArOTOBKW CTYLEHTa A0 IHXEHEPHOT JiANbHOCTI.

1.2 MTPUMIPHA TEMATUKA KYPCOBUX TA ONNNOMHNX
NMPOEKTIB

[na kypcoBUX Ta AWUNIOMHUX MPOEKTIB MOXHa 3anponoHyBaTu Taki Te-
Mu.

1 Po3pobka abo ygoCKOHaNEHHS MeXaHi30BaHUX TEXHOMOTMYHMX iHik
Kopmouexy (4ns depmu BermKol poratol xynobu, cBuHodepmu, nTaxodep-
MW, 3Bipobepmu) 3 AeTarnbHOK PO3POOKO MiHil:

e NOAPIGHEHHS rpybux KOpMiB,

NOAPIGHEHHS 3eMeHol MacK, CUIOCY i CiHaxXYy;
NoApPIGHEHHS KopeHennoais;

NoAPIGHEHHS 3epPHOBMX KOPMIB | MiHepanbHUX go0aBok,;
3anaproBaHHA KapTonni i conomu,
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XIMiYHOI | TepMOXiMi4HOT 06POBKK comnomu,
NPUrOTYBaHHA NOXMBHUX PO3YUHIB i 3aMiHHUKIB MOJIOKa;
BWIOTOBIEHHSA KOPMOBWX rpaHyn i BpuKeTIB;
MPUrOTYBaHHS KOPMOBUWX CYMILLIOK Ta IHLLMX.

2 Po3pobka abo yaocKOHaneHHs MexaHi30BaHUX TeXHOMOMNYHUX MiHiA 06-
CryroByBaHHS TBapuH abo nTuui (ANg depmu Benukoi poraToi xygobu, ceu-
HodbepmK, NTaxodepmu, 3BipodepmMmn) 3 PO3POBKOID MiHii:

e HaBaHTaXeHHS i posfadi KOPMIB,

BOJOMNOCTaYaHHS | HanyBaHHA TBapWH (NTULi);

LOIHHS | NnepBUHHOI 06poBKN MONOKa;

BMAaneHHsa rHoto abo nocnigy;

3abe3neyeHHs ONTUMaribHOro MIKpPOKMIMaTy B NPUMILLLEHHSX;
BETepUHapHO-CaHiTapHOT 06pobku TBapWH abo NTuL;
BWMOIOBaHHA TeNAT abo ArHAT,

e CTPWKKM abo KynaHHS oBeLb Ta iHLWKX.

3 Po3pobka abo yaOCKOHANeHHsa MexXaHi30BaHUX TEXHOSOMYHUX MiHiA ne-
pBUHHOI 06pobKM | NepepobKkn Monoka ANa hepMCbKOi MOFIOYHO!.

4 Po3pobka abo ygockoHaneHHa MexaHi3oBaHWX TEXHOMOMYHMX fiHiA gna
KOMBIKOPMOBOrO 3aBOAY.

5 Pospobka abo yAOCKOHaNEHHS MEXaHi30BaHWX TEXHOMOTMYHWUX fiHiNA
CTPUranbHOro NyHKTY.

6 MpoeKT opraHisalii TeXHiYHOro o6CryroByBaHHS MalnH Ta obnagHaHHA

TBaPUHHULbKUX hepM OKpemoro rocnogapctea abo panoHy.

7 Po3pobka NyHKTY TeXHIYHOro oBcryroByBaHHS MallWMH Ta obnagHaHHSA
(ana depmun Benukoi poratoi xygobu, ceuHoepmmn, nTaxodepmu, 3Bipode-
pMK).

8 Po3pobka cTaHLjl TeXHIYHOro o6CryroByBaHHS MalWH Ta obnagHaHHS
TBAPWHHULBKMX dhepM paloHy abo AeKinbKoX paloHiB.

9 JocnigxeHHa i obrpyHTyBaHHS TexHonorii abo pabouix opraHis MaluH
ANS TBApUHHUUTBA.

Kpim BuWLLEe Ha3BaHWX TEM, KEPIBHUKOM KYPCOBOrO abo AWMNIIOMHOro npoek-
TiB i CTYAEHTOM-AUNIIOMHUKOM MOXYTb ©YTU 3anponoHOBaHi ANSA PO3po6KM
TakoK iHWi. Temy kypcoBoro abo AMMIIOMHOMO MPOEKTY MOXYTb 3anpo-
MOHYBaTW i KePIBHUKWM rocnofapcTBa, AKLWO BOHA BUKOHYETLCH Ha 3aMOBIEH-
HS. TeMn OWNIOMHUX NPOEKTIB 3 enemMeHTaMu HaykoBUX LOCAiXKEeHb BUKO-
HYIOTbCS, K NPaBuUo, Y BUMNA4I AUNIOMHUX POBIT.

1.3 3MICT, BUKOHAHHA | 3BAXUCT KYPCOBUX TA AUMNTOMHNX
NMPOEKTIB

KypcoBuid Ta AUMFOMHWUIA NPOEKTWN BUKOHYHOTLCH 3ri4HO 3aBLaHHS, po3-
pobreHoro Kadpedpolo i BUAAHOro CTyAEeHTY KepiBHWUKOM MpoekTy. [MpoekT
CKNafaeTbCs i3 po3paxyHKOBO-NOACHIOBaNLHOI 3anUCKy i rpadivHoT YacTUHM.



Po3paxyHKoBO-NOSACHIOBarIbHa 3anucka BUKOHYETLCH 3rigHO BUMOT AepXcTa-
HOapTY i cknagae aAnsg KypcoBoro Npoekty 25...35 CTOPIHOK PYKOMUCHOTO Tek-
cTy popmaTy A4 i 3 abo 4 nncTu rpadivHmnx pobiT dopmary A1, a ana gmn-
nomHoro npoekty 80...100 CTOPIHOK PYKOMWUCHOIO TEKCTY | HE MeHLe O NUCTIB
rpagidHmx pobiT popmaty A1l.

3aBfaHHA Ha KYypCOBUW MPOEKT 3arexHOo Bif TEMMW BKOYAE HACTYIMHI
po3aginu:

e BUXigHI AaHi HA po3pobKy NPoeKTy:

¢ po3pobka cXxeMu reHepansHoro nnaHy dpepmu,;

e po3pobka MexaHi3oBaHO! TEeXHOMOrYHOT NiHii i 0BrpyHTYBaHHS i on-
TUManbLHOro BapiaHTy;

e po3pobka abo y[aoCKOHarNeHHs OHIEl i3 MaLUWMH TEXHOMOTYHOI STiHIT;

e OXOPOHa MnpaLi, OXOpPOHa HaBKOSMULLHLOrO CepeoBULLA | MPOTUNOXe-
XKHi 3axo4u A4na ob'ekTy, GKUiA NPOEKTYEThCS;

e BUKOpPUCTaHa niTepatypa.

"pacbiyHa YacTnHa, HanpUKag, MoXe CKNagacTUCh i3 CXeMU reHeparnb-
HOro nnaHy depmu, NNaHy NPUMILLEHHS 3 PO3MilLleHUM B HboMy obragHaH-
HAM, 3aranbHoOro Buay po3pobreHol abo MoAepHi3oBaHOI MalUMHK | By3na,
AKWIA 3aHOBO PO3poBeHo abo MOoAEepPHI30BaHO.

3aBaaHHA Ha AUMNOMHUIA MPOEKT BKIKOYAE Taki po3ginu:

e aHarnia BUpoBHWMYOI AiaNbHOCTI rocnofapcTea, Ha 6asi Akoro po3pob-
NSAETLCA TEMA NPOEKTY;

¢ PO3paxyHOK TEXHOSMOTMYHMX MiHilA 3 OBIPYHTYBaHHAM iX ONTMMarbHMX
BapiaHTiB;

¢ po3pobka abo ygoCKOHAMNEeHHs CXeMUW reHeparnbHOro nnaHy dpepmu;

¢ po3pobka abo yaocKoHaneHHs MaLlWHW,;

e OXOPOHa Npalli , OXOpOHa HaBKOMWLLHLOIO CepefoBULLAa | NPOTUNO-
KEXHI 3aX0u;

® PO3paxyHKN TEXHIKO-eKOHOMIYHWNX NOKa3HWKIB NPOeKTY;

e BUKOpPUCTaHa niTepatypa.

B 3anexHoCTi Bij TEMW NPOEKTY 3aBAaHHA MOXe MaTW iHLLI po3ginu.
Matepian B po3paxyHKOBO-NOACHIOBArLHIA 3anucLli po3MILLyeTLCH B Takil

NocnigoBHOCTI:

e TUTYNbHWUIA FIACT;
3aBJaHHA Ha NPOEKT;
BiJOMICTb Ha NpPOeKT,
3MICT;
pedepar,
po3ainn po3paxyHKis;
BWCHOBOK;
nitepaTypa i LOAATKW.

Bei intocTpauii (cxemu, rpadikn, KpecneHHs, OOTOKapTKU Ta iHLWi) Hy-
MepyoTb apabcbkummn Ludpamm, Tak, Wwob 6yno BUAHO 40 AKOro po3finy Ha-



NexunTs MartoHoK. Hanpuknag, puc. 3.7 BiHOCUTLCH O TPETbOro po3giny, a
Moro nopsagkoBmin Homep 7. Tak HyMepyoTb dopmynu i Tabnuui. Bei mantoH-
Kv | Tabnuyi NOBWMHHI MaTK HasBKW . BukopucTaHi maTepianu i3 nirepatypHUx
I>Kepen, 3BiTiB IHCTUTYTIB, AOBIAKOBI Martepiany, NOBUHHI MaTW MOCUITKY Ha
J>Kepero i3 gKkoro BoHu B3ATi. Hanpuknag, 13, ¢.19, 1abn.5 , ge: 13 - Homep
J>Kepera no cnucky nitepatypu; ¢.19 - HoMep CTOpiHKK; Tabn.5 - Homep Tab-
nui.

B TeKcTi po3paxyHKOBO-NOACHIOBAMLHOT 3aMUCKU MOBUHHI ByTU NOCUIKK
Ha BCi fKepena cnucky nitepatypu. CNUCOK NiTepaTypu cknagatoTe B Nopsa-
Ky Ti BUKOPUCTaHHS.

padiyHy YacTWHY NPOEKTY BUKOHYHOTH 3rigHO 3 BuMoramu ECK] i
ECTL.

Po3paxyHKOBO-NOACHIOBANbHIA 3anucLi i KOKHOMY rpadiyHOMy FUCTY
MPUCBOKIOTL LUNP.

BaKiHYEeHNA NPOEKT NiANUCYIOTL. CTYAEHT, KEPIBHUK NPOEKTY, KOHCYIIb-
TaHTW, NPeACTaBHUKN HOPMOKOHTPOSIO | 3aTBepaXYe 3aBiayrouni kadeqpoto
Ha AKilA AUMITOMYETLCA CTYLEHT.

MMicna peLeH3yBaHHA NPOEKT NpecTaBnAeTbCA 40 3aXUCTY.

KypcoBuWiA NPOEKT CTYAEHT 3axullac nepen KOMicielo i3 ABOX BuKNaga-
yiB, OUH i3 HUX KePIBHWK NpoekTy. BiH gonosigae npotdarom 10 XBUIWH, Npo
OCHOBHI MOMNOXEHHHA MPOEKTY, KOPUCTYIOUUCL rpadivHUMK nuctamun. [licng
LOMOBIAI CTyAeHT BignoBifdae Ha 3anuTaHHSa Komicii. Komicis OLiHIoE KypcoBUiA
MPOEKT i OLiHKY BHOCUTb B 3a5iKOBY KHWXKKY i BifOMICTb.

OnnnomMHUIi NpoekT nicng nignucy HanpaBnaeTbCca 3aBigylounm kagen-
pOIO Ha peLieHsilo, a KepiBHWUK NPOEKTY roTOBUTb Ha HbOro HEBEMUKUA NUCH-
MOBWIA BiAryK.

Micna opepXaHHA peleHsil, Bigryky KepiBHUKa Ta iHWWMX HeobXigHWX
LOKYMEHTIB, CTYAEeHT NpeAcTaBnae AUNIOMHUIA MPOEKT Ha 3axuUcT.

3axucT QUNNOMHUX MPOEKTIB NPUIAMacE JepXaBHa ek3ameHalliiHa KoMmi-
Cifl Ha BILKPUTOMY 3aciaHHi.

Micng 3axucTy, Ha 3akpuTomy 3acifgaHHi OEK npuiimae piweHHa npo
OLiHKY MpPOEKTYy i NPWUCBOEHHA CTYAEHTY KBanigikayii iHKeHepa-MexaHika
CinbcbKorocnogapcLKoro BUpobHMLUTBA.



2 BWBIP, OBI'PYHTYBAHHA | PO3PAXYHOK BUXIOHUX OAHUX
OnA PO3POBKU MPOEKTY

2.1 AHANI3 BUPOBHMYOI OIANBHOCTI FOCMOAAPCTBA TA
OBI'PYHTYBAHHS TEMW NPOEKTY

Ha BUPpOBHWUYIl NnepedAMNNOMHIA NpakTULi CTyAeHT NOBMHEH MpoaHa-
Ni3yBaTU TEXHIYHWIA i EKOHOMIYHWUIA CTaH ¢epM, AKi Mae rocnofapcTBo, i Ha
OCHOBI LUbOro Matepiany BU3Ha4uTK depmy, Ha 6asi akoi Byge po3pobnartu
NPOEeKT i chopMynoBaTU Ha3By TEMMW NPOEKTY. Bid 9KOCTI ofepXaHux AaHux
Oyae 3anexarty aHania rocnogapcbKol AianbHOCTI | 0BrpyHTOBaHICTL 3pobrie-
HWX BUCHOBKIB.

3anexHo Big TeMW OQUMSIOMHOrO MPOeKTY aHania MoXHa NpoBOAWUTU B

TaKih NOCNiZOBHOCTI: CKIMacTX NNaH NPOBELEHHS | BU3HAYUTU CUCTEMY MOKAa3-
HWKIB, HeOBXigAHMX ANA aHanisy, cknacty Tabnuui NOKa3HWKIB i 3pobuTn aHa-
ni3, 3pobuTK y3aranbHEHHS OTPUMAHKX pe3yrbTaTiB aHanidy i copmynoBa-
TW BUCHOBKM i Nponoanuyii.
[na aHanisy BUPOBHWYOT iSANbHOCTI B OCHOBHOMY BWKOPUCTOBYIOTb METOf
nopiBHAHHSA. lMopiBHIOKTEL AaHi BUPOOHULUTBa 3a 3...5 ocTaHHIX poKiB i pob-
naTb HeobXxigHi BUCHOBKW. HeobxigHi maTepiann ©epyTb i3 piYHWMX 3BITIB, BU-
pPOBHNYO-hiHAHCOBMX MaHIB | JOKYMEHTIB NePBMHHOIO obriky.

3ararnbHy xapakTepucTuKy rocnofapcTBa MNOYMHalOTb 3 WOro HalMeHy-
BaHHA, MicLS po3TallyBaHHA , BigcTaHi Big paloHHOro i 06r1acHOro LEHTPIB i
3anisHWUYHOT CTaHUii, TUMY WISXiB cnonydeHHs. Micna Lboro XxapakTepuayoTb
0cobnMBOCTI KNiMaTUYHUX YMOB 30HW pO3TallyBaHHS rocnojgapctsa i Axepen
eneKTpo- i BogonocTadaHHA. [JaHi no knimatuiyHum ymoBam BepyTh i3 Otone-
TeHIB 30HaNbHUX METEOPOOriYHMUX CTaHLin abo iHWKX gkepen.

Mpy aHaniai ranysi pocrMHHULTBA B rOCNOAAPCTBI, OCHOBHY yBary npu-
JinsioTe Kopmam. FAKi KOpMW BUPOBNAKTLCA B FOCNOAAPCTBI, iX KifbKICTb,
AKICTb, BapTICTb i 3aTpaTh npaui Ha iX BUPOOHULUTBO. BMaBNATb Wiaxu 36i-
NblLUEHHS iX BUPOBHULTBA i AKOCTI.

Mpw aHanisi cTaHy TBapWMHHULUTBA Neped YCiM BW3Ha4YaloTb NepcnekTy-
BY 36inblUeHHsA BUPOBHWULTBa NPOoAYKLUiT abo 3MiHWM TexHornorii Ha Binbw npo-
rPECUBHY.

B nepluy vepry ouiHIOKTE CTPYKTYPY Yepean i pobnate HeobxigHi Bu-
CHOBKM, LLO cToCcyeTbCA 36inblueHHsa abo 3MeHLIeHHS BiANoBIgHUX CTaTeBOBI-
KOBUX rpyn.

MpoAyKTUBHICTE TBapWH abo NTUUi | MOXMMBICTE 1T NigBULLEHHSA BMBYa-
I0Tb B AMHaMILi | B MOPIBHAHHI 3 MOKa3HWKaMu NepefoBux rocnofgapcTs. licns
LbOro aHaniaytoTb TEXHOMOri YyTPUMaHHS TBapWH abo NTuui, opraHisauito
BUPOBHMUMX NpoLeciB i Npaui pobiTHMKIB, 3abe3neYveHicTb Noronis'a KopMamm
i piBEHb MexaHisalyji.

3abesneyeHicTb noronis'a NPUMILLEHHAMU BU3HAYalOTh 3rigHO 300TeX-
HIYHUX HOPM 3 PO3paxyHKy Ha ofHY TBapWHy abo NTULO.



Mpwn aHanisi cTaHy MexaHisayii BUPOOHWYMX MpoLeciB HEOOXiAHO  BU-
3HAUUTU  JOUINbHICTE  po3pobkn  abo Y4OCKOHarEHHS MeXaHi3oBaHUX Tex-
HOMOTIYHWX MiHIlA Ha Ti abo iHWIA depMmi, a TakoK HaBECTU NMOKA3HWKWN AKOCTI
BUKOPUCTaHHSA 3acobiB MexaHiszauii i ix TexHiuHoro obcnyroByBaHHd. Hass-
HIiCTb TEXHIKW, i1 TEXHIYHWUIA CTaH i piBEHb MeXaHi3aLii, aK npaBuno, HaBOAATb-
¢4 B BUrNagi Tabnuub.

EKOHOMIYHI  MoKasHWKM BUPOBHWYOT AiAnbHOCTI rocnogapcrea  Ao-
3BONATL  BU3HAUUTKM  coBiBapTiCTb NPOAYKLUii dbepm Ta iHWWUX ranysew i
3HAUTK WNAxXM 1T 3MeHLWeHHSA. B UboMy po3gini HaBogsaTbca Tabnuui 3 nokas-
Hukamu 3a 3.5 pokiB i poOuUTbCS iX aHanis: Mo BapTOCTi BaroBOi NPOAYKLI i
3aTpataM npaudi Ha oguHuulo npodykuii. OcobrnuBo yBaXKHO aHarisyeTbes
CTpyKTYypa cobiBapTocTi BUPOBHMLUTBA NpoayKLUii TBApMHHULUTBA, AaHi SKOro
4aloTb MOXIUBICTb HalbinbLW 06'€KTUBHO BU3HAUYUTMW LUNSAXU 3MEHLUEHHS CO-
GiBapTOCTi | 3aTpaT Npaui Ha ii BUpobHWULTBO.

BHauyHe Mmicue B aHanisi NpuAinaTs CTaHy OXOPOHW Mpali i OXOPOHU
HaBKOMULUHLOIO CEePeoBULLA 3 METOH) iX NOMINLLEHHS.

B KiHLi aHanisy, Ha OCHOBI ofepXaHUX AaHUX, oBr'pyHTOBYETLCA i YTOM-
HIOETLCS TEeMa JUMNIIOMHOro NPOEKTY | HaBOAATLCA 3araribHi BUCHOBKM i Npo-
no3udii. Mo JaHUM aHanisy BUrOTOBMNHAETLCH TrpaiYHUA  NUCT, HAKWUA BU-
KOPWUCTOBYIOTb MPW 3aXMCTi QUNNOMHOMO NPOeKTY.

2.2 TUMN ®EPM | CNOCOBU YTPUMAHHA TBAPWH | NTULI

depma Ue NigNPUEMCTBO MO BUPOBHWULTBY TBapUHHWULIbKOI MPOoAYKLT.
Lle ginaHka 3emni Ha Akl pO3MILLyOTECA OCHOBHI BUpPOBHWYI Gyaisni, gna
YTPMMaHHS Morofie'a TBapuH abo nTuui, i gonomikHi Oygieni Ta cnopyaw,
npusHadeHi Ans obcnyroByBaHHA LpOro NOrofie's.

Bci icHyto4i doepMy MOXHa NoJINuTU Ha TBAPUHHULBKI | NTaxiBHWYI, AKi B
CBOI0 Yepry KrnacudikyloTbCs 3a BU4AMMW NOrosliB'|, WO B HAX YTPUMYETHCS.

3a BugamMu TBapvH pepMn NodinatTbca Ha CBMHAPCHKI, BENUKOI pora-
TOI Xy[obu, BiBYapPCbKi, ONTEeHAPCHKI TOLLO.

[MTaxiBHWYi dhepMun NOAINSTLCA 3a BUAaMU NTUL Ha:

* Kypaui;

® KaYWHi;

® rycaui;

o HAWI.

TBapuHHULLKI hepMn 3a cneljianisadieto MOXHa NofdinuTu Tak:

e depMu Benukoi poraToi xyAobu - Ha MOSIOYHOTOBAPHI, MOFOYHO-
M'ACHi, BiAroAiBENbHI, MNEMIHHI;

e CBUWHaPCLKi - Ha BiArofiBenbHi, MaTOYHI i MEMIHHI;

e BiBYapChKi - Ha M'ACHI, M'ACO-BOBHOBI, BOBHOBI | MI1EMIiHHI.

MTaxiBHWYi dpepmMu 3a cneuianisayicto NOLINATLCA Ha M'ACHI , S€YH |
MAEMIHHI.



Poamipn dbepm obrpyHTOBYHOTb, BMXOAAUN 3 MIIOLLi 3eMNEKOPUCTYBaH-
HA rocnofapcTBa, penbedy MICLEBOCTI i JaHUX eKOHOMIYHUX pO3paxyHKiB,
LLO BKIIOYaOTb BUTPATM Ha TPaHCMNOPTYBaHHSA KOPMIB, rOTOBOI NPOAYKLUIi, no-
HJady Boau, NnpubrpaHHs | BUBe3eHHS rHot abo nocrigy.

Mpn npoekTyBaHHI HeoOXigHO 3HaTW crnocib yTpumaHHA noronis's Tea-
pvH a6o nNTuLi, 60 Bif HLOrO 3aNEXUTb NAaHYBaHHS YCTaTKyBaHHS | opraHisa-
Lis pobiT Ha depmi.

Ha depmax Benukoi poratoi xyaobu nNpakTukyloTe TpKU Cnocobu yTpu-
MaHHS NOroniB'a: NPUB'A3HUIA, 6e3npPUB'A3HWIA | KOMBIHOBaHWIA.

MpWB'a3HWiA cnocib yTpUMaHHS 3acTOCOBYETLCA TOMOBHUM YMHOM Ha
MOJTOYHUX | M'ACO-MOMNOYHMX hepmax. BiH XapakTepusyeTbea TUM, IO TBa-
pWvHK B 3MMy NepebyBatoTb B CTiNaxX KOPIBHWKIB Ha NPWB'A3i, a BAITKY - Ha BU-
ryrnbHUX MargaHynkax abo Tabopax. YTpUMaHHS KOpiB y LbOMY BUNAAKy BU-
Marae Benukux 3atpat npadi i kowTis. MNo3UTUBHUMK SKOCTAMM LIbOro CMOCO-
Oy € eKOHOMiYHe BMKOPUCTaHHA KOPMIB i MIACTINKA, MOXMMWBICTb IHAMBI-
AyarnbHoro o6cryroByBaHHS TBAPUH.

Mpwn 6e3npuB'a3HOMY YTPUMaHHI TBApWHU MNPOTSATOM POKY BiflbHO nepe-
MILLYIOTECS Ha BUTYIIbHOMY MaJaH4yuky i B KOPIBHWKY, MaloTb BiNbHWUA JOC-
Tyn 4o kopmiB i BoAW. Mpy UbOMY CrpPOLLYHTLCH npoueck oBCrnyroByBaHHS
noronie'd, 3MeHLWyeTbea noTpeba B MalMHAX, a 3a pPaxyHOK CKOPOYEHHS
aMopTU3aLiiHMX BigpaxyBaHb Ta TPAHCNOPTHMX onepauit 3HMKyeTbCA i cobi-
BapTiCTb NpogyKuii. Are Lei cnoci® BumMarae HagBHOCTI B 4OCTaTHIl KifbKOCTI
KOPMIB, NpUMILLEHb i NiACTUNKOBOrO MaTtepiany.

Mpu KOoMBiHOBaAHOMY CNOcOBi YTPUMAaHHS B3UMKY, KOMWU XONoAHO, TBa-
puvHK NepebyBatoTb Y NPUMILLEHHSAX Ha NPUB'A3i, @ HaBeCHI, BMITKY Ta BOCEHU
- Ha BUTrynbHUX MakgaH4nKax.

Ha cBuHOdepMax 3acToCOBYHOTL Ba OCHOBHUX CNOCOBU YyTPUMaAHHS: -
rPynoBWiA i CTAHOYHWIA. TpynoBUiA cnoci® 3acTOCOBYKTL Ha oepmax, A€ CBU-
HEen yTPUMYIOTb rpynamun B okpemux cekuigx (no 100 i 200 ronis — Bernukor-
pynosuid, no 50...100 - cepeHbOrpynoBuii).

Cekuii obnagHaHi rogiBHULAMK, HanyBankamu, sacobamu gna npudu-
paHHS THOW, SKi 4O3BOMSATL MeXaHidyBaTu i aBTOMaTU3yBaTW BCi NpoLecu.
KoxXHa ceKUis Mae BirlbHUIW BUXi4 Ha BUMYMbHI MangaHYmKu.

CTaHOYHUIA cnoci® 3acTOCOBYIOTL TOSIOBHUM YMHOM Ha MAaTOYHUX i
NeMiHHWX depmax, Le CBWHI NepebyBatloTb B CTaHKax No 2...4 rofosw, Wo
3abesnevye iHAMBILYaNbHUA 0OMMAL 32 KOXHOK TBAPUHOLD.

OBeUb YyTPMMYOTb AK NPaBUO LiNuiA pik Yepegoto 6e3 npuB'asi no ge-
KiflbKa COT roniB B KOXHIN.

MTrUa yTPMMYETbCA B NPUMILLEHHSX BiflbHO abo B KNITKOBUX BaTapesX.
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2.3 BU3HAYEHHA CTPYKTYPU YEPEOU TA OBI'PYHTYBAHHS
TEXHONOT YTPUMAHHA TBAPUH | MTULI

2.3.1 CTpyKTypa 4Yepenn BU3HAYAETLCH 3 YpaxyBaHHAM NepcrnekTUBK
PO3BUTKY rasnysi TBApMHHWLTBA B rocnogapcTai.
[na depm Benukoi poraToi Xyaobu npumipHa CTpyKkTypa Yepeimn Hase-

jgeHaB Tabn. 2.1,

ANna cBMHOdepMm - Tabn. 2.2,
ana siBuedepm -Tabn. 2.3,
Anga ntTaxogepm - Tabn. 2.4.

Tabnuua 2.1 - CTpykTypa Yepean Ana depm Benmkoi poratoi xygodu

B npoueHTax

Cneuianisadig

Big 14 no 18 micauis

MonouHo-
BrupobHuuTBo | BUpobHMUT- | y
Npyna TBapuH MOMOKa 3 |BO Mofoka 3| M oHOre Ha- | S TPMaHHA
NpPAMKY 3 3a- | | BIAroaie-
YTPUMEHHAM |yTpUMaHHsM| =L S na
Tenar no 20 | tenar o 6
. C A obopoTom xXynobu
nid MicsiLiB
yepeaun
Koposu 60...65 50 35..37 -
HeTeni 9..10 8..10 6 -
Tenuui ctaplue 1 poky 11..12 9..10 - -
Tenuui Big 6 micauis
o 1 poky 7..8 6.7 - -
Tenuui fo 6 micauis 8..10 - - -
Tenara fgo 6 micauis - 26. 27 18 -
MonogHsk ctapue 1 - - 22..24 -
MonoaHskK Big 6 Mic.
00 1 poky - - 17 -
MonofHsK Ha JopoLLy-
BaHHi Bia 6 o 14 mica- - - - 70
Il\l/ir(;J'IOﬂHFlK Ha Bigroaieni
- - - 30
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Tabnuua 2.2 - CTpykTypa Yepean depmm No BUPOOHNLTBY CBUHWUHK

B npoueHTax

pyna TBapuH

PenpogaykropHoro|BigrogisernesHoro

HanpaBneHHs HanpaBneHHs

OCHOBHi CBUHOMATKM 60 -
I3 HUX CTapLUe 2 poKiB 3 NopocATaMun 30 -
PeMOHTHI cBUHOMATKM 40 -
I3 HUX [0 2 pOKiB 3 8 nopocaTamu 20 -
C_)BMHi Ha Bigrogisni Bikom 2...3 Micaui ) 20
i Mmacoto 20...30 kr

Bikom 3...4 micaui i macoto 30...40 kr - 20
Bikom 4...6 micauis i macoto 40...55 kr - 20
Bikom 7...8 micadis i macoto 55...80 kr - 20
Bikom 8...10 micauis i macoto 80...100 kr - 20

Tabnuua 2.3 - CTpyKTypa Yepean BiBLedepm

B npoueHTax

PenpogykTopHo- Biaropiserne-
pyna TBapwH POAyKTOP HOro Hanpas-
ro HanpapBMeHHs
NeHHs
BiBLuemaTKn 100 -
ArHgTa Bif KirnbKocCTi BiBLEMATOK 90 -
ArHaTa Bikom 1..2 micadi, macoto fo 20 kr - 25
ArHaTa Bikom 3..4 micadi, macoto go 30 kr - 25
MonofHsk Bikom 5..6 micaLiB Macor
- 25
0o 40 kr
MonofHsK Bikom 6..7 MicaLiB Macok o5

0o 50 kri 6inble
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Tabnuua 2.4 - CTpyKkTypa Yepean ntaxodepm
B npoueHTax

Kypwu
pyna nTuui nneMidui ToBapHi Kauku lNycu IHOWKK
hepmun hepmun
Hecyukun 90 92 85 80 90
Camui 10 8 15 20 10

2.3.2 MNepcneKTUBHI TEXHONOTIT YTPUMaHHS TBapWH i NTULi NOBWHHI Me-
penbavati 3pydyHe po3MiLLleHHS iX B MPUMILLEHHSAX | BNPOBaXKEHHS KoMMne-
KCHOI MexaHisalji i aBToMaTun3aLii BUpoOHUYMX NPOLECIB i HAayKOBOT opraHi-
3auii npaui.

Ha depmax Benukoi poraToi xyaobu ofepxanu po3noBCIMKEHHS
3MiHHO-NOTOKOBA, NOTOKOBA-LIEXOBA i iHAYCTpianbHO-da3oBa CUCTEMU YTpU-
MaHHS TBaPUH.

3MIHHO-NMOTOKOBA CUCTEMA ocHOBaHa Ha BUKOPUCTaHHI OHOrO
KOPMOZOINBHOrO NPUMILLEHHS, TOAIBMIO i AOIHHA B SKOMY 3A4IACHIOTL NO
rpacpiky. Taka cucTema yTpuUMaHHA 4O3BOMSE 3MEHLUWUTY KaniTanoBKnageHHs
B PO3paxyHKy Ha ofHy ronosy, 36irbWNUTU KoedilieHT BUKopUCTaHHSA obnaa-
HaHHA | NPOAYKTUBHICTL Npaui , 9K NPy NPWB'A3HOMY Tak i 6e3npuB'a3HOMY
YTPUMaHHI TBapWH.

NMOTOKOBO-LUEXOBA CUCTEMA xapakTepuayeTbcq TUM, LLO Ha de-
pMi 06nafgHylTbCca cnevianiaoBaHi Lexy (OfgepKaHHs MNpUniogy, AOpPOoLLy-
BaHHA TBapWH, OAepXaHHA NpoAyKuii Ta iHWi) B AKUX POBITHMKM 3alHATI Ha
BUKOHaHHI O4HOTUMNHMX poBIT, WO 403Bonge 30inblLUNTU NPOLYKTMBHICTE Npali
i NOKpaLLMTK aKicTb PObIT.

IHOYCTPIAINIbHO-®A30BA CUCTEMA - Le NOTOKOBO-LEeXoBa CUC-
TeMa yTpUMaHHSA TBapuH ane 3 iHAWBIAYaNbHWUM 3aKpinfieHHAM TBapuH 3a
pobiTHMKaMK | 3 NepeMiLleHHAM iX TiNbkK B NONOroBuiA LiexX. B 3anexHocTi Big
CTaHy TBapWH, Mpu TakKiii CUCTEMI, 3aCTOCOBYIOTL i (ha3oBe roflyBaHHS.

Ha BigrogiBenbHunx ¢epmax BenuvKoi poratoi Xygobu 3acTOCOBYHOTb
NPWB'A3HUA | 6e3npuB'A3HMIA cnocobu yTpUMaHHA TBapwH. Be3anpwe'asHui
crnoci® mae ABi Pi3HOBMAHOCTI YTPUMAHHA: B NPUMILLEHHAX 3 Bokcamu i B
NPUMILLEHHAX Ha rMMBOKOMY LWapi NigCTUIIKA.
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MpwWB'a3HWiA cnoci6 AoUiNIbHO 3aCTOCOBYBATM Ha MIEeMiHHUX hepmMax

Ha cBuHodepmax 3aCTOCOBYIOTb BifTbHO-BUYNbHY, CTAHKOBO-BUTYSIbHY
i ©6e3BurynbHy cuctemu. Npwn BINbHO-BUMYIbHIA CUCTEMI CBUHI NPOTSAMOM AHS
Yepes Ma3n B CTiHaxX CBWHAPHWKA MalTb 3MOry BUXOLWTU Ha BUryMbHi Maw-
JaHumkn. Taka cucTeMa 3aCTOCOBYETLCA AN YTPUMAHHSA PEMOHTHOMO MOSo-
[OHSAKa, NOPOCAT | CBUHOMATOK NepLUNX TPLOX MICALIB CYNMOPOCHOCTI.

[Mpy CTaHKOBO-BUTYNbHIA CUCTEMI, XPSKIB, CBUHOMATOK 3.4 MicAUiB cy-
NMOPOCHOCTI | CBUHOMATOK 3 NMOPOCATaMU, 3riiHO PO3NOpPAAKY Ha depMi, BUMY-
cKaloTb iHAMBIAYarIbHO abo OKpeMUMU rpynamu Ha NPOrynsaHKy.

Ha BiBLedbepmax LWNPOKO 3aCTOCOBYETLCH CUCTEMA YTPUMAHHS TBapUH
BMNACcHa i BUNacHO-CTiAnNoBa

BunacHa cuctema pekomMeHayeTbea AN rocnodapcTs, AKi MaloTb AoC-
TaTHIO KifbKICTb NPUPOOHUX i LWTYYHUX NacOBWLL, a BUMACHO-CTIAMNOBa, ANS
rocnofapcTs 3 OBMeEXeHUMU NNOoLWaMK NacoBULL.

Ha kponedepmax fopocrie noronis'a i Monofb KporiB yTPUMYIOTb B
OOHOSAPYCHUX LWefaxX po3MilleHWX rpynaMu: no 4 weja Ans 4opocrmx Kponie
i No 4 wepa Ang BUPOLLYBaHHA MoNofi Ha M'ACO | PEMOHTHUX Linen.

Ha ntaxodepmax NTULI YTPUMYIOTb B MPUMILLEHHAX B KIiTKax, BOMbe-
pax, Ha nignosi abo BifbHO 3a MeXXamu NpUMileHHs. Haibinblw nporpecums-
HUM € KMiTKOBE YTPUMaHHS, ke [03BOnse edeKTUBHO BUKOPWUCTOBYBATM
NPOMUCIIOBI NMOLL | KOPMMW.

HocTtatHbo oBrpyHTOBaHUI BUBIp cucCTeMW YTpUMaHHA TBapuH abo
NTULi € BaXNUBUM (DaKTOPOM 3MEHLLEHHS KOLUTIB i 3aTpaT npaui Ha OguHNLI0

npoaykuii.
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3 MPOEKTYBAHHA N'EHEPAJIBHOIO MJIAHY ®EPMU
3.1 BUBIP OINAHKW ANA ®EPMUA

Po3pobky reHeparnbHOro nraHy noYuMHaloTb 3 BUGOpY AiNdHKWM Ang de-
pmuy, Ky cnig Bubupatu BigNoBIAHO A0 NEPCNeKTUBHOMO NiaHy PO3BUTKY roc-
nogapcTsa.

Big npasuneHoro Bubopy AiNgHKKM Ta po3MillleHHa Ha Hik BygiBens 3a-
NexuTb ycnillHe BUKOHaHHS BUPOBHWYMX MpoueciB, NaHoBWX 3aBAaHb MO
ofepPXaHHI NPOAYKLIT Ta CTBOPEHHIO CaHITAPHO-TIrNEHIYHNX yMOB Ana obcny-
rOBYIOYOro NepcoHary.

LinsHka noBWHHa OYTU CyXOto, PIBHOM, 3 HEBESTMKMM CXMITOM, SKWA 3a-
Gesneuvye CTiIK MOBEPXHEBWUX BOA | 3a[0BOSfbHAE BMPOOHWYI, CcaHiTapHO-
300TEXHIYHI BUMOTHU.

BMPOBHNYI BUMOTI'A

1 Bpy4yHicTb PpO3MilleHHs depMnU BIJHOCHO CilbCbKOrocnofapcbknx
yrigb (NONbOBOT | KOPMOBOI CiBO3MIH).

2 MoxnmBicTb NOOYAOBW LWNSXIB A4 NepeMilleHHa TpaHCnopTy, Hass-
HICTb rapHOro 3B'A3Ky 3 HaceneHUM MyHKTOM, Lo BXO4WUTb A0 AaHOro rocno-
JapcTsa.

3 HagBHicTb HagiiHoro gxepena Boaw, gke 6 3abesnedvyBano Oeane-
pebiliHe nocTavyaHHa depMn JOBPOSAKICHOK BOAOK ANA MUTTH, rocnojapchb-
KMX, BUPOBHWUUMX Ta NPOTUNOXEXHMX NoTpeb.

4 [locTaTHA MILHICTb I'PYHTIB, NPWAATHWX ANA 3BEAEHHSA Ha HWX Oygi-
Benb. [PYHTOBI BOAM MOBMHHI 3anarat He MeHLUe Sk Ha 2.3 M Bia piBHS Mo-
BepXHi 3emni.

CAHITAPHO-300TEXHWYHI BUMOT'U

1 OinaHka nig depmy noBuHHa 6yTU PiBHOK abo MaTh HEBENUKUIA CXWUM
ANA BiAgBo4Y AOLWOBKWX | Tanux Bog 3 Teputopii ManbyTHbOI hepmu.

2 [lingaHka nig depmMy noBMHHA BTN po3MilLeHa HbKYe Bif HaceneHoro
NYHKTY, BydiBerb XUIoro, KynbTypHOro Ta NOGYTOBOro Mpu3Ha4YeHHs, BOAO-
3abipHux cnopyp i BULe nikyBanbHO-BeTepUHapHUX GyAiBenb, FHOECXOBULL,
Ta MiCUb 3IMBY CTIMHUX BOA.

3 3 MeTO0 300BETEPUHAPHOIO 3aXUCTY TBapUHHULIbKA doepMa NOBUHHA
OyTN posMilleHa He MeHW Ak 3a 150..200 M Big HaAKOAMKUNX TPAH3UTHMX
Jopir, a nTaxogepma - He MeHLe ak Ha 250...500 m.

4 [linaHka depMn Ta TBAPWMHHWLbKI MPUMILLEHHS Ha HilA MOBUHHI GyTK
PO3MIiLLEHHI TaK, WOoO Hanpam naHy4mx BiTpiB OYyB Bif HacerneHoro nyHKTy,
Xunux Bygisenb, KopMoLexy Ta TBapUHHULBKUX ByaiBens i 4ani 40 rHoecxo-
BULLA.
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3.2 PO3PAXYHOK HEOBXIOQHOI KINIbKOCTI BAPOBHUYMX
NMPUMILLEHb

Tun npumMmilleHb 4ns TBapuH i NnoTpeba B HWX 3anexaTtb Bif BWAY TBa-
pwvH abo NTULi, X KINbKOCTI, CTPYKTYPW NOroniB'a i NPURHATOT CUCTEMMW YyTPK-
MaHHSA. TUN i KiNbKiCTb IHWIKMX NPUMILLEHb BM3HAYaETLCA B 3aneXHOCTI Bif 1X
NPU3HaYEeHHS.

[o BUPOBHMUNX NpUMILLEHb BigHOCATLCA | ByAIBMI ANA yTPUMaHHA TBa-
pvH abo NTuLi, KOpPMOLEX, MOMOYHO-A0INbHUIA BNoK Ta iHwi. 3abygoBa dpep-
MW 34IACHIOETLCA 3a TUNOBMMKU abo crelianbHO po3pobreHnMn NpoeKkTamu.
Mpwn BMBOPI TMNOBKX NPOEKTIB 415 3a0yA0BM HeOobXigHO W06 BOHM  BIigNoOBI-
Jann  HacTyMHUM  300TeXHIYHUM  Ta iHXeHepHWM BUMOram: MOXIIMBICTb
BNPOBaPKEHHA KOMMIeKCHO! MeXaHisauii Ta  aBTomaTtuaalii BUPOBHUYMX
NpoLueciB;, BUKOPUCTAHHA NPOrpecmuBHOT TEXHOIOTIT YTPUMaHHSA i rogieni Tea-
PUWH Ta NTULi; MOXIUBICTb CTBOPEHHS ONTUMAarbHWUX NapameTpiB MiKpokniMa-
Ty B NPUMILLLEHHAX, BIANOBIAHICTL Now,i nignory, ob'emy NpuMilleHb i po3mi-
piB AOr0 enemMeHTiB HopMaM po3MilLeHHs HeobxigHoro noronie'a TBapuH abo
nTuUli; 3abeanevyeHHs NPOTUNOXEXHUX HOPM; MOXIUBICTb BUKOHAHHS peMOH-
Ty | A€3UHDEKLiT BCIX eMeMEHTIB NPUMILLEHHS, MaKCUMarbHe BUKOPUCTAHHS
MicleBux OygiBenbHUX MaTepianis..

Bubip npumilleHb N9 TBApUH 3aneXuTb B OCHOBHOMY Big Mol npu-
MILLLEHHS | OPOHTY rofiBeni 3 po3paxyHKy Ha OAHY TBapUHY.

[na npuMmillleHb yTpUMaHHS BenUKOT poraTtoi Xy4obu Ha npus'asi Hopma
NMoLLi Ha oaHY TBapWHY cknaaae 8...10 M? , npu 6e3nPUB'A3HOMY YTPUMAHHI -
5.6Mm npwv Bigroaisni 6e3 npue'asi - 3,5...4 M2 OPOHT rofiBri 3anexuTb
Bif} BiKy TBapwH i cknagae 0,5...1,2 M Ha ronosy.

Y CBWHapHUKax npu iHAWBIAYarnbHOMY YTPUMaHHI CBUHOMATOK B CTaH-
Kax HOpPMa Mol Ha OfHy rornoBy cknagac 4.5 M° | B rpynoBUX CTaHKax -
2,5.3,0 M npw Biarogieni ceuHen - 0,65... 0,70 M2 i npu yTpMMaHHi monop-
HAaky - 0,2...0,4 M2, OpoHT rogisni Anga csuHen cknagae 0,2...0,5 M.

[Mpy yTpUMaHHI Kypel Ha nianosi Ha ofHOMYy KBaApaTHOMY METpI po3-
MiLLYIOTE 4...5 ronis, NpW KNiTKOBOMY YTpUMaHHI - 11 ronis. MpuMipHa nuToma
nroLa NPUMILLIEHHS 3 po3paxyHKy Ha ofHYy TBapWHy HaBedeHa B gojaTky 1.

HeobxigHa KiNbKiCTb OQHOTUNHUX MPUMILLlEeHb ANS YTPUMaHHA TBapWH
abo nTuui moxe 6yTu pospaxoBaHa 3a (OPMYrIoH

n,=-1 (3.1)

he N, - KineKicTb OAHOTUMNHUX NPUMILLEHD;
M7 - KINbKICTb roniB ogHOro BiKy i cTaTi Ha depmi;
m, - KINbKiCTb roniB, AKi BMiLLLye NPUMILLEHHS 3riAHO MPOEKTY.

Ona gidHux KopiB ¢depmMn BMICT MOMOroBoro BiAfineHHs, NpuUMilleHb
ON8 CYXOCTIHUX KOpIB, AN XBOPUX KOPIB i AKi 3HaXOAATLCA Ha KapaHTWHI,
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anga Tenart Bikom Ao 20 fib, BU3HAYaETbLCH B 3aNEXHOCTI Bif 3aranbHoOi KiMb-
KocTi kopiB My Ha depmi.
KinbKicTb KopiB, SKi pO3MILLYIOTLCA B NOMOroBOMY BifAiNeHHi JOPiBHIOE
M,=(0,10...0,12) My,
KinbKicTb CyXOCTIAHUX KOpiB
M,=(0,10..0,15) M,
KinbKicTb KOpIiB Ha KapaHTUHI
M= (0,10...0,11)M,,
KinbkicTe TenaT Bikom go 20 ai6
M, =09 M,

BpaxoBytoun ofepaHi gaHi oBUMCnoTb HeoOXigHY KinbKicTe NpUMi-
LWeHb 3a hopmynoto 3.1.
AKLLo Hema B HAABHOCTI HeOBXiAHOMO TUMOBOIO NPOEKTY NPUMILLEHHS, a
Moro HeoOxigHo 3byayBaTw, TO 3arafbHa WOro nnowa F, BU3Ha4aeTbcsa 3a
hopmynoto
F,=f-m_, (3.2)

Je fr—nnowa npumilleHHs Ang OfHIiel ronosy, M2

HeobXigHy KiNbKiCTb OKpEMUX NPUMILLEHb BM3HAYatoTb Mo TaKii
3anexHoCTi

n =-" (3.3)
Aae f,— nnolya ofHOro NPUMILLEHHS 3FiHO BMACHOrO NPOeKTY, M? .

Bci iHWI npuMileHHs BMOUpaloTbCs MO KaTanory TUMOBUX MPOEKTIB B
3anexHocTi Bif iX NpU3HaYeHHs, [oaaTokK 2.

3.3 PO3PAXYHOK HEOBXIOQHOI KINIbKOCTI KOPMIB ANt ®EPMU

KinbKicTe KOpMiB 4Na doepMu 3anexunTb Big Noronie'a TBapuH abo nTumui
i fob6oBoro pauioHy rogisni. OCTaHHIA B CBOK Yepry 3anexuTb Big BUAY i BiKy
TBapWH, X cepeHbol Macu i [oBOBOT NPOAYKTUBHOCTI .

MpUMipHI palioHn HaBef,eHO B AofaTKy 3.

[lofoBi BUTpaTU KOXHOIo BMOY KOPMY Py po3paxoByloTbesd 3a (opMy-
noto

n
P, =gm, +g,m, +...+g.,m, =3 g,m;, (3.5)
i=1
he ¢+ go...g, — BiANOBIAHO HOpPMa BUTpPaT LaHOro BUAY KOPMY OAHi/A ronoBi
3a goby, Kr;
my, My, ..M, — KINbKICTE ronis y rpyni;
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N — KirnbKicTb rpyn TBapwWH Ha depmi;
g; — KinbKICTb BUTPAT i-ro KopMy 3a o0y OfHIi ronosi, Kr;
m; — KiNbKICTb ronis B i-# rpyni.

HeobxifHy KinbKicTb faHoro BuAy KOopMy P, Ha pik ans gepMu BU3Ha-
YaloTb 3a hopMyroto
P,=P,-O-K,, (36)
ae [] - KinekicTb 4i6 3rogoByBaHHA 4aHOMO BUAY KOPMY MPOTATOM POKY;
K, - koedilieHT, AKMIA BpaxoBYy€e BTPaTU KOpMY Npu 3bepeskeHHi | TpaHc-
nopTyBaHHi. BiH fopiBHIOE: ANA KOHLEHTpoBaHMX kopmis - 1,01,
kopeHenrnogis - 1,03; cunocy - 1,1; 3eneHoi macu - 1,05.

TpuBanicTb 3rofoByBaHHA 4aHOrO BUAY KOPMY 3arnexuTb Bif 30HW po3-
TallyBaHHS hepmu.

B rocnogapcTtsax LUMPOKO BUKOPUCTOBYIOTb METOAWUKY BU3HAYEHHSA Ki-
NbKOCTI KOPMIB Ha piK B 3arexHOCTi Bif KiNbKOCTi YMOBHUX ToriB Ha depmi,
aoaarok 4.

KinbKicTb yMOBHUX ronis M, . BU3Ha4aeTLCA 3a POPMYno

n
M,.=>m K, (3.7)
i=1
de K, — KoedilieHT nepeBogy noronis'a hepMu B YMOBHI rONoBK, SKuiA Ge-
peTbcd i3 goaatka 4.

Hani 3a dopmynamu (3.5) i (3.6) po3paxoBYeETLCS KifbKIiCTb KOPMIB Ha
Joby i Ha pik.

i 3.4 OBI'PYHTYBAHHA CXOBWL, ONsi KOPMIB TA BU3HAYEHHS
IX KIJIbKOCTI

Ina 30epiraHHa KOpMiB Ha TepuTopil bepmMu BUAINAKTE cneuiankeHi
MalgaH4YnKK (KOPMOBI ABOPK), Ha SKMX PO3MILLYHTE CcKagceki Oyaieni i cno-
pyau. KoHueHTpoBaHi KOpMU: 3epHO SAYMEHI0, BiBCa, KyKypyAsw, BigXoau
nweHudi, Makyxy 36epiratloTb y 3aKpUTUX CKNaACbKMX NPUMILLEHHSX, SKi po3-
MiLLYOTb nopsag 3 kopmouexoMm. KopeHennogu: Bypsaku, KapTonso, MOPKBY
3bepiratotb y OypTtax, TpaHwesx abo B CreuianbHUX  KopeHe-
nrogocxoBuwax. CUNOC i3 3eneHoi Macu KyKypyasu Ta iHWUX KyNbTyp peko-
MeHayeTbea 30epiraT B 6ETOHOBaHWX Hag3eMHuX abo 3arnmmbneHux Tpak-
weax i bawtax. [pybi kopMK: noApiGHEHY COMOMY, CiHO, CyXi KYKYpPYA3sHi
cTebna 3bepiratoTb y ckupTax abo cnewianbHUX KPUTUX CXOBULLAX.
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BaranbHuin o6'em ana 3bepiraHHa piYHUX 3anaciB KOPMY BM3HAYatoTb,
BUXOAAYM 3 pivYHOT NoTpedbun, o6'eMHOI Barn i BenMYMHU BTpaT Npu 36epiraHHi
3a opmyrior

v, =", (3.7)

ae  V,—ob'em cxoBuLa, v
Pos - 0B'EM Ha LLiMbHICTb KopMy, kr/m®, (Tabn. 3.1, 3.2, 3.3).

KinbkicTe cnopyn Ana 3bepiraHHa kopMy m, (CKMPT, OypTiB, TpaHLen)
BM3HaYaloTb, BUXOAAYU 3 MPUAHATMX NPaKTUKOK OBG'EMIB, BPaxoByOUW Koe-
iliEeHT BUKOPUCTAHHS iX MICTKOCTI.

Tabnuua 3.1 - O6'eMHa LWiNbHICTE KOPEHENSOAIB | KOHLEHTPOBaHMX

KOpMiB
B kinorpamax Ha MeTp KyGiuHWIA
Kopmu 0.6'6'\'.""3
WiNbHICTb
Bypaku (4ini B 6ypTax) 600-675
bpykea 530-600
TypHenc 500
MopkBa KpynHa 560-600
MopkBa gpibHa 530
KapTtonnsa 680-690
KykypyZ3a (3epHo) 650-750
HAumiHb 600-670
MweHuya 620-770
OBec 450-480
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Tabnuua 3.2 - O6'eMHa LWiNBHICTb rpybunx KOPMIB NpU HOpMarbHilA BO-

TorocTi

B kinorpamax Ha MeTp KyGiuHWIA

CKMPTU HU3LKOT | cepefHbOi

CKMPTU BUCOKI

BUCOTU
. . . . .| 3nexaHi (He
CBKECKINaAEHI | 3nexaHi (He pa- | cBiXecknaaeHi .
Kopwu (4epes 3-5 Hilwe sK Yepe3 (4epes 3-5 qepa::;lL:g ;":“B
OHIiB nicna yk- | 45 gHiB nicna | gHIB nicnsa yk- niF::nﬂ Kﬁa-
nagaHHs) yKnagaHHs) nagaHHs) Y
OaHHs)
Conoma 031MOro 34 40 40 44
KUTA | NWEHNL
Conoma suMiHHa 43 51 49 67
Conoma BiBcsHa 41 57 47 63
Conoma_ﬂposo'l' 42 59 48 65
NLIeHWLL
MonoBa 110 140 - -
CiHo 35 50 - -

Tabnuua 3.3 - O6'eMHa LLINBHICTb CUITOCHOT Macu

B kinorpamax Ha MeTp KyGiuHWIA

Maca gns cunocy Y GawTtax B TpaHLwwesax
Kykypynasa 650 600
CoHAWHKK | ToniHamByp 675 625
MMuKa KOpMOBUX KOpeHennoais 700 675
Buko-BiBCSHa cyMmillika 600 575
JunkopocTydi KOopMOBI Tpasu 550 500
Kombicunoc 1000 1100

m,=V,/V, ¢, (3.8)
ne V,—o6'eM BuBpaHoi Mo TMMOBOMY NPOEKTY CKNaackkoi cropyau, M,

& - koedilieHT BUKOpUCTaHHA 06'eMy CNOpyAM NpU 3anoBHEHHI ii
Kopmamm.

20



MpuMipHI po3Mipn cKMagcbkux cnopyh HasefeHi B Tabn. 3.4. O6'em
CKMPTW COSTOMM i CiHA MOXXHa BU3HAUYUTU 3anexHo Bij ii nonepeyHoro nepepi-

3y 3a opmyrnow

a) ANA CKUPT KPYTroBepXMX, BUCOKUX

V., =(0,52h +0,46b)bl, (3,9)
6) 4NA CKUPT NNOCKOBEPXMX, BUCOKUX
V, =(0,56h+0,55b)bl, (3.10)
ge  h— BUCOTa CKUPTU, M,
b — WwWrpuHa crupTu, M,
| — BOBXWHA CKUPTU, M.
Tabnuua 3.4 - MNpuMipHi poamipu cnopya A4na 36epiraHHa kKopmis
B meTpax
BTpatun
Bucota | KopmiB Koeg.
BMKOPUC-
Hassa cnopyau WupwuHa | JoexuHa | abo rmun- | npu 3be- TaHHS
OuHa piraHHi , EMKOCT]
npou. €
CunocHi cnopyau :
TpaHLWei HazeMHi 12-15 40-60 2,5-3,5 5-6 0,95-0,98
TpaHLwei 3arnubneHi 3-8 40-60 2,0-4,0 4-5 0,95-0,98
GawTu (giameTp) 9-15 - 8,0-10,0 | 1,0-1,5 -
CKMPTH rpybunx KOpMIB:
cornoma nogpibHeHa 56 40-50 5,0-6,0 34 -
e
porioma He TOAPPRET 6.8 40-50 | 6,0-100 | 2-3 ;
CiHO He nofpibHeHe 58 40-50 6,0-8,0 2.3 _
CiHo y cTory (AiameTp)|  10-12 - 5,0-6,0 2-3 -
TpaHwwei i BypTn KopeHennogis:
Ha3eMHi 3-4 25-30 1,5-2,0 2-3 0,85-0,90
HaniBsarnueneHi 4-5 25-30 1,5-3,0 2-3 0,85-0,90
cKnan KopMIB KOHUS- g 45 | 30.60 | 3,5-5,0 - 10,65-0,75

HTPOBAHUX
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CepegHto o6'eMHy Bary 3aMOY€HOI i 3anapeHol CONoMK crlig npuimaTu B
mexax 100-120 Kr/m>.

CepegHto 06'eMHy Bary curiocy, HaBaHTaKeHOro B €MKICTb crig Npui-
MaTy B Mexax 200-250 kr/m°,

BaranbHuin ob'em CKMafiB KOHLEHTPOBAHWX KOPMIB MOXHa BWU3HAYMTU
3a opmyrior

16P,
V, = P (3.11)

100,45

MargaHunkn 4na TuMmyacoBoro 36epiraHHa kopmiB BygyloTb 3 ypaxy-
BaHHAM CXUNY ANA CTiKAHHS BOAM i AKOCTI 3'€lHAHHSA i3 3pyYHUMU Nig'T3gHUMUN
LLMSIXaMW.

3.5 PO3PAXYHOK BVPOBHUVLTBA MPOAOYKUIT HA ®EPMI 3A PIK

Inga eKOHOMIYHOI OLiHKK doepmMn, B TOMY YUCTTi | AKOCTI po3pobKK reHe-
parneHoOro niaHy HeobxigHO 3HATW KifbKiCTb BUPOBMEHOT Ha Hill npoayKuii 3a
PiK.

BupoGHMLTBO MOroka 3a ik Que, PO3PaX0BYETHCA 32 (POPMYIIOH

QMon:MK'qp'Kcr (3.12)

ne M- KinbKicTb AiiHUX KOPIB Ha epmi;
Gp - CEPEHbOPIYHUIA YA OfHIET KOPOBM, Kr;
K. =1,3 - KoeilieHT, aKnin BpaxoBYye CyXOCTIAHUX KOPIB.

BupobHunuteo m'aca Q,, 3a pik
Qy=M-g,-0-K,, (3.13)

ne M —KinbKicTb ronie Ha BiAroAisni;
g» — cepeaHbo[000BWIA NPUPICT Barn OfHIei TBAPUHM, KT,
L — kinbkicTb i Bigrogisni TBapuH;
Ky = (0,85...0,95) - koedilieHT , SKNA BpaxoBy€E HEPIBHOMIPHICTL Mpu-
POCTY XMBOT Macu NpOTArOM POKY.

BupobHuuTBo geub Q, 3a pik
Q,=M-q,-K,-K,, (3.14)
he  gx — pi4Ha NPOJYKTUBHICTL OOHIET KypPKU-HECYUKM, LT,
K; = (0,85...0,88) - koedilieHT, 9KUiA BpaxoBy€e BTPATW Norosis'a npoTa-
FOM POKY;

K> =(0,96...0,98) - koedilieHT , KU BpaxoBye HEPIBHOMIPHICTb Npoay-
KTMBHOCTI.
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BupobHuuTteo wepcTi Q,, 3a pik
Q,=M-q, K, (3.15)
he gy — pivyHa NpoAyKTUBHICTb OZHIET BiBL, Kr;

K5 =(0,90...0,95) - koedilieHT, KNI BPaxoBY€E HEPIBHOMIPHICTL NPOaYK-
TWBHOCTI MPOTArOM POKY.

Mpn HeoBXiAHOCTI i B 3aneXHOCTi Big BUAY hepMmn po3paxoByrTh i BU-
poBHULUTBO NOBIYHOT NpoAyKLii, Takol SK ofepXaHHA NPUNIIoAy Morofis'g,
FHOK TBaPWH i nocnigy NTuui, Ta iHWOoi.

3.6 PO3POBKA CXEMW ’EHEPAJIbHOIO MNNAHY ®EPMU

"eHepanbHUIA NNaH epMn € OCHOBHUM JOKYMEHTOM 3MiHO SKOro Be-
JeTbca 3abypoBa. BiH ABnse coboto KpecneHHs TepuTopii Ha K nokasaHo
po3MilLeHHS Bcix ob'ekTiB pepmm (pnc.3.1, 3.2, 3.3, 3.4) B TOMy umcni 3ara-
NbHi MeXi hepmMn, 3eneHnx HacalKeHb, pPisHUX MaldaHuuKiB, nNpoisdis i fo-
pir. Ha HbOMYy TakoX NokasaHO PO3MILLEHHS NiHIR enekTponepenad i Tene-
oHIB, a TaKoX Mepexi TennosabesneyeHHs, BOAONOCTa4aHHA | kaHanizauii.
[na po3pobku reHepanbHOro nraHy Heo®xigHoO MaTtu TonorpadiyHy OCHOBY,
aKa aBnse coboto nnaH AinaHkn 3abygoBu, BUKOHAHWIA HA OCHOBI MaTepianis
reofleanyHoi 3noMkn. Pernbed MicLLeBOCTI Ha NnaHi NpeacTaBnAlTb Y BUrNAai
NiHIA 3 HanMcaMn Hag HUMKW. Hanuc Hag nNiHigMu BKasye piBeHb MICLEBOCTI B
MeTpax BifpaxoBaHWii Big piBHS Mops abo Apyroro piBHS.

3MICT i npaBuna oopMNEHHS KpecrneHb reHeparibHoro nnaHy perna-
MEHTYIOTb cnevianbHi iHCTPYKTUBHI LJOKYMEHTU.

KpecneHHs reHeparnbHOro nnaHy Sk npaBUMo BUMKOHYIOTL B MacliTabi
1:500 abo 1:1000.

Po3Mipy Ha reHepanbHUX MraHax NpoCTaBnsAlTb B MeTpax 3 ABoMa
LeCAaTUIHUMU 3HaKaMK.

CXMWn BUPaXKakTb B TUCAYHUX JOMSX, @ 3anUCyoTh TiNbKK LUdpu.

Hanpuvknag, cxvn gopisHioe 0,25 T0 Ha reHepansHOMY MnraHi NULyTb
25. Bci 06'eKTK Ha reHeparnbHWiA NiaH HAHOCATb BUKOPUCTOBYHOUM YMOBHI NO-
3HAYKK.

Ha KpecneHHsAX reHeparnbHWUX NiaHiB pekoMeHAYETbCA eKcnnikaLii Oyai-
Berb, TabnnyHi | TeKCTOBI MaTepiany, YMOBHI NMO3HaYKW PO3MILLyBaTN NpaBo-
pyd Bif OCHOBHOrO 306paxkeHHs abo Hag HUM.

Byaieni i cnopyan Ha reHepanbHUX MraHax Mno3HadawTb Ludpamn B
KpyxKax giameTpom 5..7 Mm abo 6e3 Hux. ToBLMHA MiHiT KpyxKiB 0,3 MM.
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Kpy>Kkn MOXXHa PO3MiLLlyBaTh Ha BMHOCHUX MiHigx abo B cepeAWHi KOHTypa
oyaisni.

eHepanbHWIA MaH PO3MIlLyOTb Ha apkywi Tak, wob niHig niBgeHb-
niBHIY Byna HanpaBneHa 3HU3y BBEPX.

PoamillyBaT MaTepian Ha KpecrneHHsAX reHeparbHOro niaHy Heobxig-
HO MO TakKin cxemi.

CnpaBa 3Bepxy BUKPECHOTb po3y BITPIB i3 CTPINKOK NiBHIY-NiBAEHb
nig Hew cnpaBa 3Bepxy BHWM3 PO3MILLYOTb ekcnnikauito bygiBene i cnopys i
oKkpeMi NoMmiTKW. LLnpuHy TabnmnyHWX i TEKCTOBMX BKA3iBOK NPUAMatoTb PIBHIl
LUMPWHI OCHOBHOIO Hanmcy. Mix UMM AaHUMKW | OCHOBHMM HanMcom Heobxig-
HO 3anULINTWL BiflbHE NoOMe He MeHwe 45MM AnS A0AaTKOBUX BKa3iBOK, SKi
BMHWUKHYTb NiCNs 3aKiHYeHHS NPoeKTyBaHHS.

LleHTpankHe Micle Ha reHepanbHOMY MiiaHi MOBWHHI 3aimaTn BUPOG-
HWui Byaieni. Lle BUKIMKaeTbca HEOBXIAHICTIO HalbinbLLU paLioHaNbHOMO Po3-
MileHHsa 3acobiB MexaHisalii, opraHizalii BUKOHAHHA TEXHOMOTYHUX onepa-
L, CKOPOYEHHS BaHTaXKOMepeBe3eHb.

Byaieni Ha depmi crig po3millyBaTi 3 ypaxyBaHHAM GesnepebiiHoro
3abe3neyeHHsa Noronis'a AKiICHUMKU KOpMaMK, BOLO, CBOEYACHOro BuAarneH-
HS THOO 3 MPUMILLEHb | BUTYNbHUX MaiAaHuuKiB y Byab-aKy norogy NpoTarom
BCbOro POKY.

JouinbHo poamillysaTu 6ygieni rpynamu, Hanpuknag, rpyna BUpOOHK-
unx Bygieenk, rpyna 6yaisens i cnopys AN 36epiraHHaA i NigroToBKN KOPMIB
(kopmMoLex, Kopmocknad, kopMocxoBulle), rpyna Byaisens Ang 3bepiraHHs
TEXHIKU Ta iH.

BupobHuyi 6yaieni -KOPIBHUKKW, TENSTHWKKW, CBUHAPHWKW, BiBYapPHI Mo-
BUHHI 3aiiMaTy LeHTparbHe Micle Ha aingHui dpepmu. ix Tpeba poamillysaTy
KOMMNaKTHO B NEBHOMY MOpsAKy, Akui 3abesnedye palioHanbHe po3MilLleHHS
3acobiB MexaHisauil BUPOOHUYMX MpoLueciB NpW MiHIManbHWX BMTpaTax Ha
BOJOMNPOBIf, KaHani3aLito, eNekTpoMepexy i NnepeBe3eHHs BaHTaxiB.

Y NiBHIYHUX Ta LEHTparnbHUX paioHax YKpaiHU KOPIBHWUKW, TENMATHWUKK,
CBUHapPHWUKKL Ta iHWIi ByAiBni po3MilLyoTb B3Z4OBX OCi MiBHIY-NiBAEHb, a Y NiB-
OEeHHUX - cxif-3axig. BigxuneHHs Bif pekoMeHAalil [ONYyCKAaeTbLCa 3aneXHo
Big MicueBux ymoB o 30°.

[nga 3smeHWweHHa npoTarie, byaieni Tpeba poamillyBaTh Tak, Wob ofHa 3
JiaroHanen 3biranaca 3 HaNnPAMKOM MaHyr4MX BITPIB, NPU LbOMY BOHa pPO3-
ainatume kyTom OyhiBni NOBITPAHWUIA NOTIK | SMEHLUUTL AOTO LWBUAKICTD.
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1 - KopiBHUK Ha 200 KopiB, 2-hepMcbka MONoYHa, 3 - poauribHe BigdineHHs;
4-tenaTHWK Ha 140 ronie; 5 - NpuMIlLEHHA ANa Tenuub,; 6 - ambynartopis BeT-
NYHKTY; 7 - BUTYNbHIi MangaH4yukn, 8- caHnponyckHuk, 9 - Barosa; 10- NyHKT
TexHiYHoro obcnyroByBaHHA TexHikn, 11-micuye p4ns KkoTenbHoi, 12-
TpaHcdopmaTopHa nigcraHuisa; 13-kopmouex; 14-kopeHennogocxoBuLle; 15-
MargaH-vYmk Ana 3bepiraHHA KopeHennogis; 16-cxoBulie gnga cunocy, 17-
CXOBWLWE AN CiHaxy, 18-maigaHunk ans 3bepiraHHs ciHa i conomu, 19-
pesbap'ep; 20-6yHkep Ana 3bepiraHHA KOHLUKOPMIB; 21-THOECXOBULLE, 22-

MICTKICTb A9 rHOIBKMW.

PucyHok 3.1 - FeHepanbHUil NnaH depmu BenuKoil poraTtoi xygoou
Ha 400 kopiB
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130,0

1- BiBYA@pHA ANA OKOTY; 2- Kopmouex; 3- OyAUHOK TBAaPWHHWKIB; 4- CXOBULLE
OIS KOHLKOPMIB, 5- NYHKT LWTYYHOro 3annigHeHHsa oBelb; 6- MangaHuuK ans
TEeXHiKK; 7- CXOBMLWa ANS curocy, 8-HacocHa cTaHuig i obnagHaHHA Ang Ha-
nyBaHHSA oBellb; 9- cnopyaun mManoi KaHanisauii, 10- TpaHcdopmaTopHa nigc-
TaHuig, 11- 6as-poskin; 12- pgesbap'ep;, 13- ecrakaga NS HaBaHTaKEHHS
oBelp, 14- BaroBa; 15- oropoxa; 16- BopoTa; 17- BUTyNbHO-KOPMOBI MaigaH-

UnKkK; 18- makgaHumk anga sbepiraHHa rpybux KopmiB i NiGCTUMKK.

PucyHok 3.2 - BiBuedepma Ha 300 maTokK
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1- nTawHKK Ha 7500 ronie 6aTbKiBCLKOT Yepean Kypel; 2- nTawHuK Ha 15000
rofiB PeMOHTHOro MosiofgHsaKa, 3- nTawHKK Ha 54000 6ponnepis; 4- iHkyba-
TOpilA; 5- cxoBuLe ANA NIACTUIKK, 6- BYAMHOK ynpaBriHHA nTaxodabpuku,

7- BYAWHOK JOMOMPKHMX MpUMilleHb; 8- cxoBuLe ANS Tapn, 9- BeTepuHapHa
nabopatopig; 10- uex nepepobkn NTuLi; 11- BeTepUHaAPHO-CAHITAPHWUIA MYHKT,

12- pesiHdeKUinHniA 6nok; 13- koTenbHs, 14- cxoBuLe ANS KOMBiKopMmiB, 15-
BaroBsa; 16- CaHMpPONyCKHWK Ha 15 YonoBik; 17- caHNPOnyckKHUK Ha 60 Yono-
BiK, 18- yTenneHuin gesdap'ep; 19- BaHHa 4Na Ae3nHdeKUii Konic aBTOTpaHC-
nopty; 20- cxoBuLLe ANa nocnigy.

PucyHok 3.3 - lMraxocdabpuka Ha 3 mnH. 6poiinepiB Ha pik
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1- cBMHapHUK-BigrogisernsHUK Ha 1700 ronis; 2- BUryrbHa nnowanka;

3- BurynbHa nnowagka 3 Hasicom; 4- KopMoLex; 5- BogoHanipHa SawTa; 6-
nrowagka Ans TWXKHEeBOro 3anacy rpyobux KOpMIB, 7- CXOBULLE KOpeHe-
6ynbbonnogis; 8- cunocHi TpaHwei; 9- sepHocknag; 10- HaBic ANA MaLWH;
11- rapax Ha 4 aBToOMalluHKW, 12- OYAWHOK TBAPWHHUKIB, 13- aBTOMOBINbHI
Baru.

PucyHok 3.4 - N'eHepanbHUil NNaH cBUHOBIArogiBenbHoi depmu Ha
100 Tuc. ronie

MTawHMKKM po3millytoTb hacagom Ha niBAeHb abo Ha NiBAeHHUIA cXig, a
ANnga Bogonnaearoyol NTuui - y Bik BogorMuuia. 3anack KOpMIiB i KopmoLex
cnig po3MmillyBaTh BULLE MO CXWMY MICLEBOCTI BifHOCHO BUPOOHUYMX Byhi-
Berb i 3 BOKy naHytoumx BiTpiB. CKUPTK rpybux KOpMIB Kpalle po3MilyBaTth
Tak, Wwob X No3f0BXHI oci 36iranncsa 3 HanpPsSMoM BITPY, @ OCHOBHI NOBITPSAHI
NOTOKM NPOXoAmnn 6 noe3 BUpPobHWYiI Bygisni. MNpumileHHa ana 3bepiraHHs
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TEXHIKW | BYAWHOK TBApPWHHUKIB PO3MIiLLyOTE 3 BOKY MaHyr4ux BiTPIB, a rHoe-
CXOBMULLE Y MPOTUNEXHOMY HaMPAMKY.

LLlo6 3abe3neunTn Ui yMOBMW, Npu NraHyBaHHi OyaiBenb depmun opieH-
TYIOTBLCS 32 LONOMOrOK po3u BITPIB.

Posa BiTpiB - rpadgivuHe 306padkeHHS HAaNpPAMKY Ta JYacy Aii BiTpiB 3a ne-
BHUWIA nepiog (micaup, pik, gecatunitra). Posy BiTpiB OygytoTb Ha OCHOBI Aa-
HWUX BMXKY0T METEOPONONIYHOT CTaHLi. [aHi BEeNMYMHN Ta HanpsMKn BITPY Bi-
AKnagatoTb y MmacwTadi Big OgHIEI TOUKM HasycTpid BiTpY. Po3y BiTpiB po3mi-
LLYOTb Ha reHeparnbHOMY MiaHi y NpaBoMy BEPXHBOMY KyTi KpeCreHHs.
Byaieni dbepmun Tpeba posmillyBaTh KOMNAKTHO 3 MIHIManbHUMKU PO3pPUBaMMU,
AKi 4ONyCKatoTbCA CaHITapHUMKU HopMamu, Tabn.3.5.

Tabnuua 3.5 - MiHiManbHi caHiTapHi po3puBK Mix ByaiBnamu
B meTpax

HasBa bygiBenb i 11 9 3 4 5 6 7 8 9
cnopyq

1 PoguneHe BigginenHa| - | 30 | 30 |n.p. |n.p.| 40 | 60 | n.p. -
2 TenaTtHuk 30| 30| 30 |np.|np,| 40| - |np -
3 KopiBHKK 30| 30| 30 |np.|np.| 40| - |np -
4 MOrOYHO-A0INbHNIA
6noK np|np. (np.| - |np.[100| - 40 -
5 KopmocxosuLe np.|np. ({np. (np.|np | 40 |np. |np. | np.
6 ObnagHaHe rHoecxo- 20| 40 | 420 | 100! 40 _ 40 | 40 _
BULLE
7 CBUHapHUK 60| - - - | np.| 40 | 30 | np. -
8 KopmonpurotysarbHe
BinAINEHHS np.|np, (np.| 30 |np. | 40 |np.| - 120
9 lMralwHuK - 1120(120|150|120|300| - |100|60-120

MPAMITKA. n.p. - NPOTUNOXEXHWA PO3PUB, SKUIA 3aneXuThb Bif BOrHeC-
TiKOCTi ByaiBenb.

Mpn BU3HauYeHHI BigcTaHel abo po3puBiB MK ByaiBnaMn Ans xyaoou
Ta iHWWMKU NpUMILLEHHAMK cnig 6paTn 4O yBarn He fnvLe CaHiTapHO-TIriEHIYHI
HOPMW, @ A YMOBMW NPOTUMNOXKEXHOT Besnekun Lux NpUMILLEeHb.

Mpwn 3BefeHHi Oyaieenb | Ta |l CTyneH BOTMHECTINKOCTI 3aCTOCOBYOTh
Heroptodi matepianu. uerny, 6eToH, WNakobeToH, NPUPOAHI KaM'aHIi MaTepia-
nu. TTokpiBni Ta NepekpuUTTd BUKOHYHOTLCA 3 BOTHETPUBKUX MaTepianis (Ln-
dhepy, Yepenuui, TMCToOBOro 3anisa abo 3anizobeToHy (apoudHi Gyaisni).

Mpwn 3BeperHi 6ygisenb I, 1V, i V cTyneHiB BOrHeCTIRKOCTi 3aCTOCOBY-
I0Tb lEPEBO, CUPLEBI MaTepianu i camaH.
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MiHIManeHi NPOTUNOXEXHI Po3puBKM MK ByaiBnaMu depmu, 3anexHo
Bifj CTyneHs BOTHECTIAKOCTI, HaBeAeHHi y Tabn.3.6.

Tabnuua 3.6 - [poTUNOXeEXHI Po3prBKN MiXK ByaiBnamu

B meTpax
. . .| Uerngwi o
Tunu 6ygisene BeToHHi | LlernsHi 3 lepeBoM Hepep'sHi
BeToHHi 3 6eTOHHUM Ta depe- 12 12 15 20
MMYHUM JaxoMm | kaTeropis
Llerngni 3 3anisHum a6o_ Yepe- 12 12 15 20
NUYHUM gaxom |l kaTeropisa
Llernani B .KOM6IHaL|,II 3 epeBom 15 15-20 20 o5
Il kaTeropisa
Hepep'sHi |V kaTeropiq 15-20 20 25 30

Ocobnney yeary Tpeba 3BepTaTh Ha PO3MILLEHHA MalgaH4yuKiB Ans
rpyoux KopmiB, 60 BOHW HECTINKI Y NPOTUMNOXKEKHOMY BiHOLLEHHI.

Mpwn UbOMYy cnif BpaxoByBaTW PO3PWBKN MK CKNagamu rpybux Kopmie Ta
NPUMILLEHHAMW bepMun, Tabn.3.6., a TakoX MK OKPeEMUMMW CKMPTamMmn CONTOMM

4yu ciHa, Tabn.3.7.

Tabnuua 3.7 - MNpoTUNOXKEXHI po3punBK MK ByAiBNAMKU Ta BigKpUTUMUK
cknagamu rpybux kopmis

B meTpax
o Pospueu Big micus 3bepexeHHs
MICTKICTb | 16 6ynisenb Ta cnopys i3 cTy-
Cknag cknagy neHem
[-11 I V-V
OCHOBHI BifKpUTI cknagun rpy- _ 100 150 150
6ux kopMmiB (CiHO, coroma)
1,5-3 mica-
BuaasansHi ckrnagyM KopMiB Ha|YHWA 3anac 35 35.50 50
dhepmax Ha 100
ronis
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IHOAI, 3 METOK 3MEHLUEHHSA PO3MIpY NIIOLL, CKMPTK FPyBUX KOPMIB po3-
MiLLytOTE MiX BypTamn kopeHennogis abo CUMOCHUMU TpaHWeaMn. Y LboMy
BMNaZKy po3pUBK MK OKpeMUMU 06'eKTaMu 3HAYHO 3MEHLLYIOTLCS.

Tabnuua 3.8 - [poTUBONOXKEXHI PO3PUBMK MK OKPEMUMU Ciopyaamm

B meTpax
Conoma abo ciHo 35-50 25 25-30
KopeHennogw y byptax 25 15-25 15-25
Cunoc y TpaHLesx 25-30 15-25 15-25

Take 3milWlaHe po3MilLleHHS KOPMIB Moninwye yMoOBK NiLroTOBKK Mpois-
JiB 4O KOPMOBWX MalgaH4YMKiB Nif Yac CHIroBMX 3aHociB Ta 6e3[0pinoka oci-
HbO - BECHSIHOTO nepioay.

KopmoLex Ha TBapUHHWUULKIA depMi cnif poamillyBaTn 3 ypaxyBaHHAM
YTBOPEHHS BaHTaXKONOTOKY. TPaHCMOPT 3 BaHTaXeM MOBUHEH pyxaTucd nig
YKIiH Big KOPMOBWX MaigaHYuKiB 4O KOpMOLEXy, a NoTiM 40 BUPOBHMYMX By-
aiseneb.

MornouHi BigfiNneHHa pO3MILLYIOTE 3aneXHo Bif TEXHOMOrIT YyTPUMaHHA
Ta cnocoby AOTHHA KOpiB.

Mpy NPUB'A3HOMY YTPUMaHHI KOPIB Ui BiOAINEHHS PO3MILLYIOTE Y CYMDK-
HWUX 3 KOPIBHUKOM MPUMILLEHHSX, @ Npu Be3npuUB'A3HOMY - Ha LeHTpanbHUX
MOSIOYHUX, Pa3oM 3 AOINbHUMK 3anamu. JoinbHi 3anv, 9K npasBumo, poami-
LLYOTb 3 ypaxyBaHHAM MiHIManbHOro neperoHy KopiB Ha AOTHHS.

Ha reHepanbHOMY nfaHi NokasylTb He f1we OCHOBHI 06'ekTW, noB'a-
3aHHI 3 BUPOLLYYBaHHAM MOrofiB'a, a i Becb OraroycTpilt TepuTopii - Nig'isHi i
NPODKIXI 4OPOrK Ta 3eneHi HacaaXXeHHS.

Loporn MK okpemrmun ob'ekTamm TepuTopii epmMn NOBMHHI MaTh TBe-
pOe NOKPUTTH 3aBLUMPLLKN HE MeHLe 3-3,5 M.

3eneHi HacagKeHHs, aKi € 3acobom 3axucTy OyaiBenb | TBApUH Bifg He-
CMPUATNUBOI Aii BITPIB, CHIrOBUX Ta MilaHWUX 3aHOCIB, COHAYHOrO neperpisy,
MOLIMPEHHS MNOXeX, MNOBWHHI BYTW HEBIA'EMHOI YaCTWUHOK reHeparibHOro
nnaHy. 3eneHnMn HacaPKEHHAMM BigainatoTe TBAPUHHULLKI NPUMILLEHHS Bif
XKUMUX Ta KyNbTYpHO-NoBYTOBUX NpUMIiLLEeHb, rocnogapcekux Byaisens, Mo-
FIOYHMX | iHLWKNX OB'eKTiB.

3axncHI CMyrM BUCaZpKYOTb B3JOBXK AOPIr | MK OKpeMMMK BUPOOHWYN-
MK ByaiBnAMu.

Mpn odbopMrieHHi reHepanbHOro NaHy crig BkazyBaTu No3uuii ob'exTiB
i YMOBHi NO3HAYE€HHSA KOMYHIKaLin Ta Jopir.

XapaKrepucTnka OCHOBHMX NpUMIiLLEHb | cnopyd HaBefeHa B JojaTtkax
2.
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4 NMPOEKTYBAHHSA MOTOKOBWX TEXHOMNMOIYHWX MIHIA NPUIO-
TYBAHHA KOPMIB

4.1 TEXHONOTA NPUTOTYBAHHA KOPMIB

MpoaykLuito TBAPUHHULTBa OAEpPXYIoTb B OCHOBHOMY Ha Kopmax Bnac-
Horo BUpoBbHUUTBa. NS UbOro, B 3aneXHOCTi Bif 30HanbHUX yMOB, B rocno-
JapcTBax BUPOLLYHOTL | 3aroTOBMSATb 3epHOYPadKHI KyNbTypW, KOpeHenno-
AW Ta o4HONMITHI | 6araToniTHI KyNbTypW Ha CUIOC, CiHaX i CIHO.

BinbLUicTb KOpPMIB Nepef 3rogyBaHHAM nignarae pisHUM crnocobam o6-
pobku. IMigroToBNEHUIA 4O 3rogyBaHHA KOPM NOBMHEH BignoBigaTh 300TEXHIY-
HUM BUMOram, SKi MICTSTbCSA B cTaHZapTax abo 300TeXHIYHUX BUMOrax Ha Ko-
pmu. HesanexHo Big Buay kopmy BCi cnocobu ix 06pobkn NoginawoTe: Ha Me-
XaHiYHi, Tennos.i, XiMi4Hi, 6ionorivHi i GioxiMiyHi.

Kopmu nepepobnatoTb i roTyloTb X 4O 3rogyBaHHA Ha KOMBIKOPMOBUX
3aBofax, kopMoLexax, KOPMOKyXHSX abo Ha OKpeMO po3TalloBaHUX MangaH-
ymMKax, TeEXHOMOMYHMX NiHiax. Bei npoueck nepepobkn i NpUroTyBaHHS KOpMIB
MeXaHi3oBaHi 3a 4ONOMOrol MallWH Ta obnagHaHHSA, SKi CKOMMMEKTOBaHI B
MOTOKOBI TEXHOMOTIYHI JiHil.

KopeHennogn mMuoTb i nogpibHoTe. KapTonmno MUTE, 3anaprorTb i
pPo3MUHaloTh. [apbyan i kaByHW NOAPIOHIOTL. 3eneHy macy, Curnoc i CiHax
3aBO34Tb B KOpMoOLEX B NogpibHeHoMy BUMMAdI, Ae X Npu HeobxigHoCTi fo-
[aTKOBO MOAPIOHIOKTb. 3epHOBI KOPMWU 9K NPaBWIIO NOAPIOHIONTE B KOPMO-
Lexy. Kombikopm, WpoT, Tpae'aHe BOpoLUHO, pubHa MyKa i Apyri BUAW KOpMiB
BUKOPUCTOBYIOTb K npaBuno 6e3 gogaTtkoBoi nepepobkn abo obpobkn ans
NPWUroTyBaHHA Ccymile. HalknpocTiwuni cnoci® BUKOPUCTAHHS corloMu Le i
NOAPIGHEHHS | 3MiLLYyBaHHA 3 APYTMMW BUAAMU KOpMIB. Ane ii B nogpibHeHo-
My BUMMSLI TakoX 3anapkotoTb, 06pobraTb XiMIMHUMK po3vMHaMu abo BU-
TPUMYKOTb B 6apoTepmMidyHMX Kamepax. Taka obpobka goseonse B 1,5...2 pasu
NiABULLNTY T NOXUBHY SKICTb.

[nga npuroTyBaHHA KOPMOBWX CyMilLel B KopmoLexax obragHyoTb Taki
TEXHOSMONIYHI NiHIT. NPUAMaHHg, .L03YBaHHA, MUIKK | NoapiOHEHHS KopeHen-
nopis;, NPUAMaHHSA, L03YBaHHA, MWIKW, 3anaptoBaHHa i M'ATTS KapTonni;
NPWIAMaHHA, A03YBaHHA i nogadi KOHLEHTPOBAHWX KOPMIB i pPisHWMX 400aBOK;
NPWIAMaHHA, 403YBaHHA, BUAANEHHS LWKISNMBUX OMILWOK i NogpiOHeHH:A 3ep-
HOBUX KOPMIB, MPUAMaHHA, 4O3yBaHHS i Nogadi, NoApiOHEHHA 3emneHnx Kop-
MiB | cMIocy; NpuiMaHHg, nogadi, NogpiGHeHHs, TenmoBoI i XiMiYHOT 0BpPOoGKK
rpyoux KOpMIB; NPUroTYBaHHSA PI3HUX NOXUBHWX PO3YUHIB; [O3YBaHHSA nogdaui
Ta 3MillyBaHHA Pi3HUX KOMMOHEHTIB i BUAaui roToBOI CyMilli B TPaHCMOPTHI
3acobu.

[na MakcUManbHOro BUKOPUCTaHHS NOXUBHUX SKOCTEW KOPMIB i KOpMO-
BUX CYMilLe 10 TEXHOMNOTIi iX NPUroTyBaHHA Npe'aBnarTbLCs crigyoyn Bu-
MOTW.

PocnunHHi kopMn HeobXigHO 36upaTh B Yac KoM BOHU MaroTb Halbinb-
WY BPOXAWHICTL | MOXWUBHY LiHHICTb.
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MuWTK | nogpibHOBaTK KopeHennoan HeobXigHO nepen NPUroTyBaHHAM
KopMocyMilleil. Ix 3abpyaHeHicTb He MoBUHHA nepesullyBaTh 2...3% macw
UYNCTUX KOPEHeNNoaiB.

[nga cBUHEN COKOBWTI KOPMU i cuioc HeobxigHo nogpibHoBaTh 4O CTa-
Hy nactn abo ApibHoI piskn. B nogpibHeHin maci 70...75% 4acToK NOBMHHO
6yt poamipom o 10 mm, a yacTok Binbwmx 10 MM He NOBUHHO ByTK Binblue
30%, npnyomMy pO3Mip YaCTOK He NMOBMHEH MepeBuLLyBaT 20 MM.

[na Benukoi poratoi xygo6u TOBLLMHa YacToK KopeHennodiB noBuHHA ByTu
He Ginblwe 10...15 mMm.

Kaptonnto HeobxigHO MUTW, BapWUTU | M'ATU 4O cTaHy nwope. Joasonsa-
€TbCH BapeHy KapTonso M'aTU 0 po3Mipy YacTok B 10 MM, SIKMX MOBUHHO By-
T He MeHwe 70% no maci. TemnepaTypa BapeHoi KapTonni nepeg nigroTos-
KO CyMili NoBMHHa ByTK He Binble 60°C. HagBHICTb HegoBapeHoi i cupoi
KapTonni y 3BapeHiin HebaxkaHa.

Mpy6i KopMmu AN Benukoi poratoi Xyaobun HeobxigHo noapibHoBaTh Jo
YacTok AoBXKMHOW 20...40 MM, SIKUX NOBUHHO 6YyTU He MeHLe 80% no maci. ix
HeOoBXiAHO TaKoX PO3LLEnIBaTK B3JOBX BOMOKOH i NepeM'aTu.

3epHoBi kKopMK HeobxigHO nogpibHIBaTK A4S CBUHEW [0 cepefHbOo-
3BaXeHoro posmipy vactok 0,2...1,0 MM i gna Benukoi poratoi xygobu -
1,0...1,8 Mmm.

Mpy nojadi KOMMOHEHTIB KOPMY B 3MillyBay BigXWneHHs Bif 3agaHoi
HOPMMW NOBWHHO BYTU: ANSA KOHLEHTPOBaHWX KOPMIB - £1.5%, rpybux - + 10% i
MiHepanbHUX 406aBoK -+1%. AKiCTb OQHOPIAHOCTI KOPMOCYMILLi NoBUHHA By-
™ He MeHwe 90%. BinbliicTs KopMocyMillei Mae BonoricTb 60...70%. [i Bu-
3Ha4aloTb 3a Takok HOopMynow

v :W1-P1 +W, P, +W,-Py+... + W, -P,
o P +P,+Py+..+P, '

e W, — BororicTb cymili, Bigc.;
Wi, Wy, W, ... W, — BONOTiCTb KOMMOHEHTIB CyMilli, Bigc.;
P, Py, Ps,... P,— Maca KOMNOHEHTIB CYMilLlli, Kr.

(4.1)

B pospaxyHkax MoxHa npuiMaTii BONOFICTb: KOHLEHTPOBAHMX KOPMIB -
14%, KopeHennogis - 80%, cunocy - 65%, Tpae'aHoro 6opolHa - 16%, ciHa i
conomu - 18% 3eneHoi Mmacu - 75%. AKLWO BOMOriCTe NPUIrOTOBNEHOT KOPMO-
CYMIilLi HeJoCTaTHS, TO Ana JoBefeHHs 11 4o 3adaHii HopMu HeobxigHo foba-

BWTW BOAY, KIMbKICTb SKOT BU3HA4aloTb 3a (OOpMYrIoHo
P _PCM(W3_WCM) (42)

B~ " A~ Ar .
100 -W,,,,

ae  P,—KinbKicTe Boau aky Tpeba gobaBuTu B CyMmilLl, Kr;
Py — KiNbKIiCTb CyMiLi, Kr;
W3 — 3afjaHa BororicTb KOPMOCYMiILLi, BifiC.
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4.2 OBI'PYHTYBAHHA | BUBIP TEXI:IOJ'IOFI'I' OBPOBKN KOPMIB |
PO3POBKA CXEM TEXHOJIOTNYHUX NIHIN

BuxigHAMUW JaHUMKU LNA NPOEKTYBaHHA NOTOKOBUX TEXHOMOTYHWX NiHiRA
NPWUroTyBaHHA KOPMIB € KifbKiCTb rofiB i cnoci® yTpMmaHHa TBapuH abo nTuui,
CTPYKTYpa Yepedn, cepefHs Bara i NPOAYKTUBHICTL OfHiel TBapuHW abo nTu-
Ui, pauioH rogisni, po3nopsaok AHA Ha depmi i BUL rOTOBOI KOPMOCYMILL.
OBrpyHTYBaHHS, YTOYHEHHS | pO3paxyHOK BMXIAHWX AaHWX NPOBOAUTLCA 3a
MeTOoAMKOK (po3ain 2), abo niTepaTypHUMU SyKepenamu.

Buxoaauu i3 pauioHy rofliBni, 3ararnbHy KifbKicTe KOpMIB ANa depmu
KOXHOTO BUAY Qs PO3PaxoBYOThb 32 (DOPMYIIOH

Q=M -9y +My g +M;-gs+...+M, g, (4.3)

e  my My Ms,..., M, — KINbKICTb TBAPWH B KOXHIW rpyni;
g1, 92, g3 ..., §n — Maca KOpMy KOXKHOTO BUAY, AKy CNOXWBAE Of4Ha roso-
Ba 3a Jooy, Kr.

TakK >ke po3paxoByHOTh KINbKICTb IHLWNX KOPMIB palioHy (Qzx 9sk..., Q).

[o6oBi BUTpaTK BCiX KOPMIB Qx Ha depMi cknagaroTbCs i3 HaTyparbHUX
Qun, 8K 3ropoBytoTbcs 6e3 nepepobku, | NiAroTOBMAEHUX 4O 3rofoBYyBaHHS
QK3-

KinbKicTe KopMmiB, ki Tpeba roTyBaTu 4O 3rO40BYBaHHSA PO3PaXoBYHOTh
3a opmyrior

Qs = Q- Qun (4.4)

PospaxyHok HeoBxigHO BECTU ANS KOXHOro BUAY KOPMY okpemo. Benu-
yYnHa Qs € LOBOBOI NPOAYKTUBHICTIO TEXHOMOrIYHOI MiHii, a6o B LifloMy Kop-
MoLiexy.

Micna BU3HaYeHHS KiNbKOCTI KOXKHOMO BUAY KOPMY, KW nignarae obpo-
6L | BpaxoByo4M 300TEXHIYHI BUMOIW i pO3NOpPaaoK AHA poboTu depmu, 06-
I'PYHTOBYIOTE | BU3HaAYalOTh KiMbKIiCTb AaBaHOK Ha foOy i X TpuBanicTb, a Ta-
KOX pO3noginatTe KOPMU MO 4aBaHkaMm, Tabn.4.1.

[nga ceuHen i NTudi npuiimatloTs PIBHOMIPHWUIA po3noAin no Maci BCiX BU-
LiB KOPMIB.

B 3anexHocTi Bif po3mipy depmu i cKnagHOCTi TEXHONOTT NiAroToBKN
KOpMIB 40 3rofoByBaHHA npuiMatoTk ABi abo Tpu faBaHkW Ha Aoby Tpusani-
CTH 1...2 TOAWHW KOXHa.
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Tabnuua 4.1 - Posnogin goboBoro pauioHy no gaBaHkam Ans gpepmu
Benukoi poratoi xygoou Ha 200 ronis

. KinbKicTb KOpMy Mo AaBaHKkam
Ho6oenit
Bug kopmy | pauioH gna |YTpiwHa 3 6 go| O6igHa 3 13 | BeuipHa 3 19
dhepmu, Kr 7 roavH no 14 roanH | Ao 20 roanH
BiAcC. Kr BiAcC. Kr BiAcC. Kr
CiHo 1000 40 400 20 200 40 400
Cornoma 200 - - 50 100 50 100
Curnoc 5000 30 1500 40 | 2000 30 1500
KopeHennoan 1600 30 480 40 640 30 480
KoHLKopMu 600 35 210 30 180 35 210
MikepansHi 7,2 33 | 238 | 34 | 245| 33 | 2,38
nobaBku

BpaxoBytoumn paLioH rofisni TBApWH i TEXHIYHI MOXITMBOCTI rocnofapcT-
Ba po3pobrifiTb TEXHOMNOMYHY cXxeMy 06poBKu BCiX BUAIB KOPMIB B KOpMOLe-
Xy, puc. 4.1. BoHa gae HarnggHe ysaBneHHA Npo MOChifgoBHICTb OBpobKM i
NPUroTyBaHHA KOPMIB, JO3BOMNAE CyMilLyBaTW OHOWMEHHI onepadii i noner-
LWye BMOIp KOMNNEKTY MalUWH A5 TEXHOMONYHOI MiHii abo B Uinomy Ana kop-
MoLiexy.

Po3pobritoroumn cxemy TeXHONOMYHOro npolecy, HeobxigHO NOpiBHIOBA-
TW [eKinbKa BapiaHTiB, 9Ki € B TUMOBUX NPOEKTaX, NiTepaTypHUX AKepenax,
abo yxxe nobyaoBaHi i 4itoTb, | BUBpaTW HaNKpaLLWIA i3 HUX.

4.3 PO3PAXYHOK TEXHOJOTMYHUX JNIHIV

Ha ocHoBi po3pobneHol cxemu TEXHOMOrYHOro npouecy nigroToBKW Ko-
pmiB, puc.4.1 i BpaxoBytoun Tabnuuyro 4.1 goboBoi noTpebn B kKopmax Ha de-
PMi, PO3PaxoBYOTb NPOAYKTUBHICTE TEXHOMOTYHMX MiHIA, HEOOXIAHY KiNbKICTb
MaLUWH | JonoMixHoro obrafgHaHHsA. B po3spaxyHkax HeobxiHO BpaxoByBaTy,
WO € KopMuK AKi nicna oBpobkn 36epiratoTbCa NPOTArOM JOBIOro Yacy i He
ncyrTbea (NoapibHeHa conoma, CiHo, TpaB'aHe BOPOLLHO, KOHLEHTPOBaHI Ko-
pMK) i € KopMK aKi MOxHa 36epiraTu nicng obpodku He Binble 1...2 roguH
(cunoc, ciHax, noapibHeHi KopeHennogu).

MpOAYKTUBHICTL TEXHOMOMYHOT NiHii W5 ONA KOpMIB, SKi nicnga nepe-
pobku 36epiraloTbCa NPOTArOM JOBIOro Yacy, Po3paxoBYeETLCS 32 (POPMYNow

(4.5)
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ae Q. — maca KopMy, aKuiA 06pobnatoTb Ha TEXHOMOTIYHIW MiHii 3a fody, Kr;
7-0,75...0,9 KoedilieHT BUKOPUCTAHHSA Yacy 3MiHM,
t - Yac poboTu TEXHOMOTIYHOI NiHii, rog,.
t = tsM ~tob (46)

ae ti, — TpyBanicTe 3aMmiHu, rog.;
tes = (0,5...1,0) - TPUBANICTb BUKOHAHHA TEXHIYHOrO O0BCIYroByBaHHS
MaLLWH | o6ragHaHHA fMiHii, rog.

MpOAYKTUBHICTE TEXHOMOMYHOI NiHIT A8 KOpMIB, AKI NcytoTbesa npu 36e-
piranHi Oinbwe 1...2 rognH W, ., po3paxoByeTbca 3a OpMysow

W, =7 (4.7)

ne  Q,- MakcumanbHa Maca KopMy, KW 3rofoBylOTb 3a OAHY flaBaHKy, Kr.;
t. = (1...2) - yac niaroToBKN KOPMY, rog.

MPOAYKTUBHICTE TEXHOSONYHOI MiHiT A4na 3anaptoBaHHA cofiommn abo
06pobKM i1 XIMIYHUMUK pedoBMHamMKN W, po3paxoByeTbCH 3a (DOPMYIIOH

w :Qc.3.'K3+QB,

X
tu.3. . nu

(4.8)

de Q. —Maca conomu, Ky obpobnsaTs B KOPMOLLEXY, Kr;
K, =(0,5...0,6) - koediUieHT, 9KuiA BpaxoBye Macy 3anapeHoi abo obpo-
6reHoi XiMiYHUMW peYoBMHAMM CONTOMM B NOPLIAHOMY arperari;
t,s. - Yac LMKy 3anaptoBaHHA abo 06pobKu XiMIYHUMK peqoBUHAMU
COInoMu, rog.;
Ny - KiNbKiCTb LiMKMiB

tu.3. = t3. + tc.3. + ter (4.9)
Le t,-u4ac 3aBaHTaXeHHs 3anapHuKa, rof.;

t,c - Yac 3anaproBaHHs, roa.;
t, - Yac BUBaHTaXeHHS, rof.

n = tma "ts (4_10)
u.3.
de 745 =(0,93..0,97) - KoediLieHT BUKOPUCTAHHA Yacy poboTh TEXHOMOTYHOT

TiHii, rod.
tm.s - Yac poBOTU TEXHOMOTIYHOT MiHiIT, rog.

Bubip mawwmnH i obnagHaHHS TEXHOMOTYHMX MiHIR NPoBOAATb ANA KOX-

HOI onepadii 3rigHO cxemun TexHomoridHoro npouecy. MNpyn BUOOPI MallMHK
BPaxXOBYETLCA He TiNbKW ii NPOAYKTUBHICTL, a i BIANOBIAHICTL NiAroTOBNEHOrO
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KOPMY 300TEXHIYHWM BUMOoram. CrnodaTky BMOMpPaloTb OCHOBHY MalUuHy. 3a
Hel npuiAMaloTe Ty MalWHY, SKka BUKOHYE HaWbinbll TPYyAOMICTKY onepawito
abo Jekinbka onepauii. XapakTepHOH 03HaKO Takoi MalUWHKM € Te, Lo BOHa
CMNYXWUTb 3'€4HYBasfIbHOK J1aHKOK BCIX MalUWH TEXHOMOrYHOI fiHii abo Binb-
LWOCTI i3 HMX. Micna BMGoOpy OCHOBHOT MaLLMHWM MigbupatoTb MO NPOAYKTMB-
HOCTi JonoMmikHe obnagHaHHS.

KirnbKicTe MalUMH BUBpaHOT MapKu 1, 0BUYNCAIOTb 3a POPMYSIoH

n, = Yna (4.11)

M 1
w,
e W, - NPOAYKTUBHICTb TEXHOMOTYHOI MiHii 3@ roguHy, Kr;

W, - NPOAYKTMBHICTE MaLLUWH 32 FOAUHY, K.

Akwo ny popisHoe 0,1...1,3 npuiMaloTe O4HY MaLluHy, a npu
ny =1,3...1,99, npuiimaloTs 4Bi MaLLWHW.

BpaxoBytoun NPoAYKTUBHICTE MaLUWH i iX KifbKICTb BU3Ha4YaloTb akTu-
YHWIA Yac poBOTU MaLLUH Nepes KOXKHOK JaBaHKO

Q
tpaH _ _paH ; toﬁ — Q06 ; tee — Qee E (4.12)
WIVI WIVI WIVI
A€ tpan tos e - DAKTUYHWIA Yac pobOTU MaLLMHKM BpaHLi, B 0bif i BeHopom,
roq.;

Qpars Qos., Qee - BIANOBIAHO Maca AaHOro BUAY KOPMY, AKUA 3rofoBYIOTb
BpaHLUi, B 06ig i BBEYEI, KI.

Micna BU3HaYeHHs cknagy OCHOBHOrO obnagHaHHA A8 BCiX TEXHOMOTI-
YHWX MiHIA, NigéupatoTs NPUCTPOI ANS TPAHCNOPTYBaHHS, NepeBaHTaKeHHS,
XWBMEHHS, [03yBaHHS | po3paxoByOTh iX KiMbKiCTb.

Bci Buan kopmis, nicna obpobku Ha BigMOBIAHUX TEXHOMOMYHMUX MiHISX
nogalTbcs B 3MillyBad nopuiHoi abo OesnepepBHOI Aii, AKMA po3TalloBa-
HWIA B MiHIT NPUrOTYBaHHA KOPMO CyMILLi.

KinbKicTb 3MmiwyBadviB n, 6e3nepepBHOi Aii MOXHa BW3HauUMTK 3a op-
MYyo0

w
n, =22 (4.13)
W,
e W, , — NpoAyKTUBHICTbL NiHiT 3MiLllyBaHHS, Kr/rog;

W, — NpoayKTUBHICTb 3MmillyBaya, Kr/rof.

MpoAYKTUBHICTL NiHii 6e3nepepBHOro 3MillyBaHHS LOPIBHIOE NPOAYKTU-
BHOCTI BCiX MiHi/ pa3om B3STWX, AKi NO4alTb KOPMU B 3MiLLyBaY.

Wn.3. = ZVVim.n. ) (4.14)
i=1
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e  W,,,— NpOoaYKTUBHICTb i-TOI MiHii, Kr/rog;
m  — KiNbKICTb NiHiRA.

[Mpy Taki TEXHOMONYHIA CXEMi KOPMU i3 BCIX TEXHOMOTIYHUX MiHIA Mno-
fJatoTbes Ha 36ipHUIA TpaHCNopTep, SKMIA 3aBaHTadkye IX B 3MiwyBay abo nog-
piGHIOBaY-3MiLLyBaY.

dakTnyHMi Yac poboTu 3milyBava besnepepBHOT Aii JOpiBHIOE

Z QpaH z Qi06 z Qee
=1 - tﬁzL’- ee:L’-
par W, ° W, W,

3 3 3

t

Mpn BesnepepBHOMY 3MilLyBaHHI BCi KOMMOHEHTWU KOPMIB HeobxigHo
ofjHo4acHo nogaeaTu Ha 36ipHWA TpaHcnopTep y HeobXigHOMY cniBBigHO-
LUEHHI, ane akTUYHMA Yac poBOTU TEXHOMNOMYHUX NiHIA PI3HUIA, TOMY, LOO6
ofepXaTn CyMill 3rigHO paLioHy HeobxigHO iX poboTy CUHXpOHisyBaTw. Ong
LbOro TpWBaricTb NigroToBKWM pa3oBOl AaBaHKW KOPMY BUBUPalOTL Takoo, SKa
JopiBHIOE pobOTi HaMBINbLL Hanpy»KeHiA MiHil 3 HaRBINbLWNM hakTUYHUM Ya-
cOM. Bci iHLWIi TeXHOMNOTIYHI MiHil HanarogXyTb Ha PeXUM PoBOTK Liel MiHii.

Hanpuknag, npu nigrotoBui paHKoBOi AaBaHku, Tabn.4.1, dakrtnu-
HWIA Yac poBOTK OKPeMUX TEXHOMOTIUYHWX MiHIA LOpPIBHIOE, rog; ciHa - 0,86; cu-
nocy - 0,73; KopeHennogis - 0,68; koHUKkopmiB - 0,61; MiHepanbHUx Jo6aBoK -
0,23; 3miwyBaHHA - 0,93. B upomy BUnagKy HaibinbLl HanNpyXeHoK TEXHOMO-
rivHoto niHieto Byhe NiHia 3aMilyBaHHA, TOMY GIACHWIA Yac NiAroTOBKM KOPMY
paHkoBoOi faBaHku Oyge gopisHioBaTth 0,93 rognHW. Yac poboTh iHWKUX Tex-
HONOFYHUX NiHIN HeobxigHo 30inNbWKUTK A0 0,93 roAuHW, ANS 4YOro B KOXHIN
NiHiT yCTaHOBUTUW NPOMDKHY €MKICTb i Jo3aTop.

[osaTtopy MOBWHHI MaTn MOXIMBICTE BUAABaTW 3aflaHy KirlbKiCTb KOM-
MOHEHTIB KOPMY 3rigHO paLioHy NPOTAroM LbOro Yacy.

B TexHOMorivHiA NiHii NigroToBKM KOpeHennoiB AN9 paHKOBOI AaBaHKK,
TpaHcnopTep TK-5 i muiika-nogpibHioBay OyayTb npautoBaty 0,68 roguHu i
nogaeatu nogpibHeHi kopeHennogu B gosatop AC-15, akKMiA HanarogxeHo Ha
BUAa4y Uiei KinbKkocTi kopeHennogis npotarom 0,93 roguHu. PisHuMUa B npo-
OYKTUBHOCTI MWIAKK - nofpibHioBaYa i fo3aTopa Byae KoMneHcyBaTUCh OyH-
Kepom gosatopa. dakTuyiHuin Yac poboTn HeobXxigHUI Ana nobyaosu rpadika
poB0TK MaLUKH | oBragHaHHA TEXHONOTMYHKUX IR NO roguHam 4obw.

AKLWO B TEXHOMOrMYHIA MiHii 3MillyBaHHS BUKOPWUCTOBYKOTL 3MilLyBaui
nepiognyHoi Aii, TO iX KinbKiCTb N, BU3Ha4aloTb 3a popmynot

n,= % (4.15)
Powu V-p-z
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de  Quax~ Maca MakcumarnbHOI pa3oBoi JaBaHKK CyMiLLi KOPMY KT,
Pow - WIMBHICTE CyMiLLi, kr/m®:
V - 06'em 3miwyBava, v
¢=(0,8...0,9) - Koed. 3aNOBHEHHS 3MiLLyBaYa;
Z - KiNbKIiCTb UMKIiB 3MiLLyBaHHS.

_ PP+ poPa+ psPs+...+ poPy
P+P,+P,+..+P,

b€ p1, pPo, Ps... P - BiOMNOBIAHO HACKMNHA LWMbHICTL KOXKHOMO KOMMOHEHTA CYMi-
H 3
i, Kr/m”.

Pom (4.16)

AKLLO HacKNHa LWiMbHICTE p KOPMIB HeBiAOMA, TO ANS AedKuX Ti MOXHa
po3paxyBaTu 3a JOMNOMOrOL TakmX piBHAHb
AN NWeHNYHOT CoroMU 3 NOOBOI

_011W” - 6,4W 129,89
B 0,24W —14,90

ANS CUIocy i3 KyKypyasu
B 0,90W? + 2548 40W - 193336 _

p= 0,042W - 0,001W? +1008,053

ANS 3eneHoi Macy Tpas

282,06W +1,15W? - 560515
p= W :

OnNA CiHaxky
p=140,5051gW +1163W —-132,213,

ne W - BororicTe, BifnoBigHO, KOXHOro BUAY KOpMY.

BonoricTe cymili i KinbkicTb Bogu, Aky HeobxigHo 4o6aBUTK B Cymill
npwv noTpebi BU3Ha4atoTb 3a hopmynamu 4 11 4.2,

KinbKicTb UMKITIB 3MillyBaHHA Z 3aneXuTb Bif Yacy O4HOro LUMKITY 3Mi-
LUIYBaHHS f, | Yacy BUKOPWUCTaHHA 3MillyBaya t; An4 NiILrOTOBKU CyMiLli ofHiel
LaBaHKy i 0B6UYNCIOETECA 3a POPMYSIOH

tyr
z=292, (4.17)
tu.c.
be 7,=1(0,9...0,95) - koeilieHT BUKOPUCTaHHA Yacy NifroToBKU KOPMIB
nepes KOXHO JaBaHKoOH.
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Yac BMKOPUCTAHHS 3MilllyBada 3anexuTb Bif BUAY KOPMIB, TEXHOMOTrIT iX
NiArOTOBKM A0 3MillyBaHHA | TepMiHy 36epiraHHa roToBOI Cymili nepeq 3ro-
JOBYBaHHAM. FKLLO CYMILL FOTYIOTb i3 3€pPHOBUX KOPMIB B CYXOMY BUIMAAi, TO
BMKOPWUCTaHHA 3MilllyBada MOXe AOPIBHIOBATU Yacy 3MiHW, a SKWO B BONOro-
My, TO He Binblue ABOX FOAMH. Yac BMKOPWUCTaHHA 3MillyBaya Af8 NpuroTy-
BaHHSA CyMiLLel i3 3anapeHnx KOpPMIB i KOPMIB AKi LUBUAKO MCYIOTLCA cknaja-
€TbCA: I3 Yacy 3anaploBaHHS, Yacy 3MillyBaHHS, Yacy OXONOAXEHHS i yacy
BMBaHTa)KeHHS. B GinblUIOCTi BUNaKIB Liei Yac MOXHa npuimaTtin He Ginblue
2...2,5 roguHn.

TexHOoMoriYHWI NpoLec NigroToBKN KOPMIB MOYNHAETLCHA 3 HABAHTaXKEH-
HS B TPaHCMOPTHI 3acobu i NepeBe3eHHs X Bi KOPMOCXOBULL, O KOPMOLIEXY.
3acobu HaBaHTaxKeHHS BMOWpPaloTb B 3aNeXHOCTI Bid BUAY KOPMY, a And ne-
peBe3eHHS BUKOPUCTOBYIOTb TPAKTOPHI Bi3KW, KOPMOpo3gaBaui.

MpofAyKTUBHICTb TpaHCMopTHoro arperaty W,., pPO3paxoBYeTbCcH 3a
hopmynoto

V.-p.-E
W, , =« 2= tpK , (4.18)
U
ne V-ob'em KyaoBa,Ms;

P - WiNbHICTL Kopmy, Kr/m®;

E =(0,75...0,85) - KoeiUieHT 3anoBHEHHS KY30Ba;

t, - Yac LUWKIy TpaHCnopTyBaHHS, rof.

t,=t,+ tp_e_ +t,+t, . (4.19)

t, -Jac 3aBaHTaXXeHHH Ky30Ba, rof;
tp.e - YAC PYXY 3 BAHTAXEM, FOf;

t, -uac BUBAHTAKEHHS, rof;
t.x — Yac pyxy 6e3 BaHTaxy, roa.
Vi -py E
t, = kP Joteo = 2L ' (4.20)
W, T VoV

e W, — NpoAyKTUBHICTb HaBaHTaxyBadya, Kr/roq;
L — BiCTaHb Bi KOPMOCXOBMLLA O KOPMOLIEXY,M;
Vs, V — BIANOBIAHO WBKWAKICTE PyXy arperaTy 3 BaHTaxeMm i 6e3 Hboro,
km/rof.

Yac BMBaHTaXXeHHA 3anexuTb Bif TUMY TPaHCMNOPTHOro arperarty i 3Ha-
XOAUTbCA B MeXax Bif AeKINbKOX CEKYHA A0 AeKirbKOX XBUMWH.

KinbKicTb TPaHCNOPTHWUX arperaTiB Ny, , 419 NiGBE3EHHS KOXHOro BUAY
KOPMY pO3paxoBYyeTbCS 3a (hOPMYSo0

n,,=—"=%- (4.21)
ma.
e W, — NpoaYKTUBHICTb TEXHOMOTIYHOI NiHii, Kr/rog,.
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MigBe3eHUA [0 KOPMOLEXY KOPM BUBAHTaXKYETbCA B OyHKepw-
KUBUIBHUKM, OG'EM V5 SKUX PO3PaXOBYETLCA 3a (hOPMYIIOH

Q- n,
¢)0 . pk
0e Ny - KinbKicTb A4i6 NPOTArOM SIKMX BUKOPWUCTOBYIOTb KOPM i3 ByHKepa,
»-=(0,8...0,9) - koediLieHT 3anoBHeHHS ByHKepa;
Ns = .5) - Ansa HenogpibHeHNX KOpeHeNogis,;

(2.5
Ne = (2...4) - ANa NnogpibHEHOoro ciHa, CoroMM | TpaB'aHOro 6OPOLLHA;
Ne = (2...5) - Ana KombikopMiB.

V. = (4.22)

Akwo VO, >V, abo popiBHI0E AekinbkoM V, To Takuit GyHkep BifnoBigae
MOTOYHOCTI BUPOBHMLTBA. 3a TaKo METOAMKOK PO3PaxOBYETLCH BMICT OyH-
KepiB Ans obpobreHux KopmiB i roToBOI cymiwi. ObnagHaHHA HeobxigHo nig-
fbupaTtu TaK, Wwob BCi MaMHN TEXHOMOMYHWX MiHIA y3rogxXyBanucb nNo Npogy-
KTWBHOCTI i B Yaci poboTu.

4.4 BABHAYEHHA NOTPIBHOI KIJTIbKOCTI BOAW, MAPW, EHEPTIT |
MNAJIbHOIo

4.4 1 BuTtpaTtn BoaK 3a f00Y Qg BU3HAYAKTLCA 32 TAKOK 3aNEXHICTIO
Qe.a. =Q1gMyg + QogMyg + 36Msg + ...+ QM g, (423)

€ Q... 906, 936--,9, - BIANOBIAHO HOPMA BUTPAT BOAMU HA 1KI KOpMy abo
OfHy onepaujto, 1,
m,,,m,,, ms,,..,M., -BIANOBILHO KINbKICTL KOPMY, Kr, @60 onepaLliit.

Ha npaktvui npuiimatoTb crigyrodi HopMun BUTpaT Bogw, N/kr, abo one-
pauito: Ha 3anaptoBaHHA KoHLKopMiB - 1,0...1,5; NpuUroTyBaHHA cymillen ang
cBuHen - 0,5...1,0; 3BONOXXEHHA cOrnoM'aHoi piskn - 1,0...1,5; MUIAKY KopeHen-
nopis - 0,1...0,8; npurotyBaHHa apikaxis - 1,5...2,0; Ha 1 M? NoBepXHi Harpisy
koTna - 30; ofHOro YomnoBika 0B6CNyroBykYoro nepconany - 40; Ha 1 M° ona-
NeHHd npuMilleHHa - 0,5...0,75.

4.4.2 [1o6oBi BUTpaTN Napu ckrnagarTbcs i3 noTpeb ii Ha NpuroTyBaHHS
KOPMIB, Ha MigirpiBaHHa BoAW i onaneHHs NpumMilleHs

Pn =i My, G0, My, +Q3, - My, (4.24)

ne q,,,9,,,9;, - BIANOBIAHO NUTOMI BUTpaTK Napu Ha NMPUroTyBaHHA KOPMIB,
HarpiB BOAM i onarneHHsa NpuMilLeHs;

mi, - KifbKIiCTb KOpMY, Kr;
Moy, - KINbKICTb BOAN, AKY Tpe6a HarpiTu Big 10 n% 90°C, «r;
Mms, - o6'em NpumiLleHb, Ski Tpeba onantoBaTi, M”.
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Hopmu BUTpaT napu B KOpMoLeXxy, K

Ha Bapky 1kr kopeHennogis - 0,15...0,20;

Ha 3anaptoBaHHS 1 Kr koHUkopmiB - 0,20...0,25;

Ha 3anaptoBaHHg 1 kr conomu - 0,30...0,35;

Ha Harpis 1 n1 Bogwm Big 10 go 90°C - 0,20,,.0,25;

Ha onanenHs 1 M° npUMiLLeHHs 3a roauny - 0,50...0,75.

HeobxigHy nrowy HarpiBy napoBoro KoTna F MOXHa po3paxyBaTh 3a
hopmynoto

Fo=-", (4.25)

e P -nuTomMa naponpofyKTUBHICTb KOTNa, kr/m2rog.

[na koTniB HU3LKOrO TUCKY, SKi BUKOPUCTOBYHOTL Ha depmax, nutoma
NaponpoayKTUBHICTb 3HaXOAUTLCA B Mexax - 20...24 Kr/M%erog.

Mo po3paxoBaHii NoLi HarpiBy BUBUpatoTe TUM, MapPKy i KINbKICTb KOT-
NiB - NapoyTBOpHOBaUiIB,

4.4.3 ManvBo Ha epMi BUTPAYaETLCA B OCHOBHOMY Ha OfeKaHHA
napwu i raps4voi Bogun. 3a roguHHo nNoTpeboto napu Ans KOXHOI onepadii Bu-
3HayaloTb KinbKicTb Tenna Qpe, 3a PopmMynoto

Qmen = Pn(in _iK)' (4.26)

ne I, -TennoBMicT napv npu Tucky (130...170) kMa,Dx/xkr;
iy - TENNOBMICT KoHAeHcaTy, [H/Kr,

KoHaeHcaT, gk npaBuno mae Temnepatypy 60...70°C. KinbKicTb yMOB-
Horo nanuea G, BU3Ha4YaeTLCa 3a POPMYrIoH

Gn — Qmen ,
A, Ky

A, = 1680 kI - TennoTsipHa 34aTHICTL YMOBHOIO Nanuea,
K =(0,35...0,50) - koedilieHT KopUcHOT fii koTna.

(4.27)

4.4 4 [1060Bi BATPATU enekTpoeHeprii E¢ BU3Ha4atoTb 3a OPMYySIoH

E.=(Nt, + Nyt, + Noty +...+ Nt K (4.28)

ae Ny No, Ns ... N, - NOTYXHICTb enekTpoaBUryHiB, KBT;
t;, to, ts .. 1, - yac pobOTH KOXHOIo enekTPOABUIyHa, rog,;
K¢ - KinbKiCTb BMUKaHb eNeKTpoABUryHiB 3a 4o0Y.

43



4.5 CKIIAOAHHA KOMNNEKTY MALWWH ANA KOPMOLIEXY | PO3-
PAXYHOK KIJIbKOCTI OBCIYIroBYKO4Oro nePCOHANY

4.51 Ckriag KOMNMeKTy MaluH Ta obnafHaHHA BW3Ha4aeTbCca Ha OC-

HOBI NonepeaHixX po3paxyHKiB i opopmnseTeea y BUrnAgi Tabnuui 4.2, (rpadik
3aBaHTaXeHHS obragHaHHS KopMoLexy).
Mpn cknagaHHi rpadikie baxaHo 3abe3aneunTn poboTy Kopmouexy 3 Hal-
MEHLLOK KiNbKICTIO poBiTHUKIB. [Ang uporo HeobxigHo nnaHyeatu poboTy ma-
LUWH, 3aWHATUX Ha NiLrOTOBLi He LUBUAKO MCYHUYUXCA KOPMIB, B Yac 3YMUHKM
MaLLUWH, SKi rOTYHTh LWBWMAKONCYOUI KOpMK. B LUbOMY pasi 0guH pOoGITHUK npu
oro 6eanepepBHiIll 3aHATOCTI B 3MiHY 3MOXe oOCryroByBaTh AeKinbka ma-
WKH. Mpn nobygosi rpadika poboTy MallnH KopMoLexy B nepLly rpady Tex-
HOSOTiYHOI MOCMILOBHOCTI 3aHOCATE BCi OCHOBHI | JONOMDKHI onepaLii 06po6-
Kn kopMmiB. B gpyry rpady BHOCATb MapKy MallWHW Ta MEXaHi3MiB, AKi BMKO-
HYIOTb Ui onepaLji, a B YeTBEPTY - YCTAHOBMNEHY MOTY)KHICTb €NeKTPOoABUTyHa
KOXHOI MaLLUMHKW | NOTYXHICTb Ha OCBITNEHHS. B WOCTIR rpadi npaMumn niHia-
MU BigMiYaeTbCa Yac poboTu KOXKHOT MalUUHK NpoTarom Aobu. Lig yacTuHa
rpagika 6ygyeTbCca Ha OCHOBI BMXIAHMX | PO3pPaxyHKOBMX AaHWX, SK MNPogyK-
TWBHICTb KOopMoLexy, KinbKicTb AaBaHOK Ha Aoby, NPOAYKTUBHICTL BUBpaHUX
MaLUWH, MPUARHATUIA TEXHOMOTIYHUA MpoLiec.

Onga Toro, wob pauioHanbHO 6e3 nepeBaHTaXeHHS BUKOPUCTORYBATU
MaLUMHW | eNeKTPUYHI Mepexi, 3rigHo 3 rpadikom poboTn MalUWH, NPOTAroM
Jobun, HeobXxigHO nNobyayBaTu rpadik CNOXMBaHHS enekTpoeHeprii, puc.4.2.
[na uboro 3a KOXHY roguHy poboTu MallvH BU3HAYatoTb X 3aranbHy NoTy»X-
HiCTb | B 3agaHoMy macwTabi BigKknagawTe NO BepTuKani Ha rpadiky. 3'eq-
HYIOUN OfEepXKaHi Kpanku, ofepKylTb rpadik CrNoXMBaHHA eneKkTpoeHeprii
npoTarom Aobu. AHanisylouu uel rpadik i rpadik poboTn MallnH, MOXHa
BHOCWTW 3MiHW B peXXuUM poboTn kopmoLexy, abo OfHIEl TEXHOMOTIYHOI MiHIT.

N, kBt

180

160
140 U

120 — all
100
80
60

40 r
20 ] L - 1

0 2 4 6 8 10 12 14 16 18 20 22 24 Yacu gobu
PucyHok 4.2 - Mpadbik 4o60BOro CnoXuBaHHS enekTpoeHeprii
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4.5.2 KinbkicTb 06CryroBytouoro nepcoHasny Kopmouexy Ans npuroty-
BaHHS KOpMOocyMilLlel 6e3 3anapioBaHHSA po3paxoByeETLCA 32 (OPMYIIOoH

_ z‘on +tn3 +tiHLlI +tmo

N, = , (4.29)
t3M
e t,,—4ac amiHu, rog;
ton — Yac onepauirHoi poboTn, rog,
t;s — Yac NigroToBY0-3aKoYHOT poboTH, rog;
tiyw — Hac iHWKX pOBIT, rog;
tmo — Yac TEXHIYHOIO 06CyroByBaHHA MaLLMWH, rog.
G-ny
o ==ty Ny, (4.30)
Wo

ae G - ob'em pobiT, Aki HeoOxigHO BUKOHATH, KT, M
W, - hakTuyHa NpodyKTUBHICTb MaLLUHW, Kr/rog, Mo
Ny - KinbKicTb 06CrnyroByro4Oro nepcoHany MalluH;
ty - PaKTUUHUIA Yac pobOTU MALLUHWK, rof.

BpaxoBytoun TEXHOMOrI0 MNPUroTyBaHHA KOPMIB | HASBHUIA KOMMIIEKT
MaLLMH KopmMoLexy abo TeXHOMOrYHOT fiHii, 3aranbHWUiA onepayiiHuiA Yac BU-
3Ha4aloTb CKMaBLUM A0 KyMKW Yac BUKOHAHHS OKpeMux onepauii.

ButpaTti Yacy Ha nigroToBY0-3aKMOYHI Ta iHWIi poBoTK | TexHiuHe 06-
CIyroByBaHHS MalUWMH BU3HA4YaETbLCH Tak

t = Pn3 'ton .
" 100 '
t,Hw = W}' (4.31)
t = Prno 'ton .
me 100
ne P, Py, Py, - BIGNOBIAHO Yac B MpoLEHTaxX MiArOTOBYO-3aKMKOUHIX Ta

iHWKX poBiT | pobiT No TexHiMHOMY oOCNyroByBaHHI
MaLLWH Big Yacy onepauinHoi poboTu.

HopMmaTuBHi 4aHi HaBegeHo B Tabnuui 4.3.
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Tabnuua 4.3 - HopMuK yacy Ha MigroToBYO-3akMIOYHI Ta iHWI poBoTK i
TexHiYHe oBCcnyroByBaHHSA MalLWH KOpMOLEXyY

3arpatu Yacy Big onepaliitHoi

Bug pobit po6oTK, npou,.
tl'l3 7-fHul tmo
PoatonneHHa kotniB i He MexaHizoBaHe
nepeBaHTaXEHHS KOpMIB B cepefiuHi kop-| 13,9 21,5 1,2
MoLexy
[NepeMilleHHS OCHOBHUX BWIB KOPMIB B
cepefvHi KOpMOLEXy 3AIANCHIOETLCA 3a [0- 83 75 13

NOMOrol TpaHcnopTie. Mapa B KopMouex
NnoAaeTbeCs Bifl LEHTPaNbHOT KOTENbHI.

MNepemilleHHs BCiX BUAIB KOPMIB 37iACH!}O-
€TbCH 3a JOMNOMOro TpaHcnopTtepis. Mapa 3,9 3,9 2,1
noAaeTbCy Bi LEeHTparbHOT KOTENbHI.

KinbKicTb poBiTHUMKIB, SKi 3alHATI Ha 3anaptoBaHHI KOPMIB KOXHY 3MiHY
PO3pPaxoBYETLCH 3a POPMYIOD

N,, = S (4.32)

3y !
H3M
ae Q- KifbKICTb KOPMIB, SIKi HEOOXiAHO 3anaptoBaTh B KOXHY 3MiHY, Kr;
Hyy - NPOOYKTUBHICTE BCIX 3anapHUKIB 3@ 3MiHy, Kr
t, —t
_ 3v ns
H,, = ti (4.33)
us
Buxogauum i3 pospaxyHkiB 3aranbHa KinbKicTe pobiTHUKIB N,.s KOpMOLe-
§ P
xy 6yae gopieHioBaTH
N

o6 = Ng, +N,, (4.34)
4.6 BU3HAYEHHA MnoLwl KOPMOLEXY | PO3MILLEHHA B HbO-
MY MALLWH TA OBNAOHAHHA

Buxopsum i3 BUPOBGHUUMX, CaHITapHUX i NPOTUNOXEKHUX BUMOT, NPUMI-
LLEeHHA KopMmoLUexy MoAinAalTb Ha BUPOBHWMYI i AOMOMIXHI. Y BUPOBHUYMX
NPUMILLEHHAX PO3MILLYIOTE MaLlIWHW Ta obragHaHHA TEXHOMOMYHNUX NiHiA 06-
pobku KopmiB. pu posmilleHHi MawunH Ta obragHaHHA Ha PoboUnX MicLax
HeobXiAHO KepyBaTUCh CriayoUYMMK BUMOramu: 3abesnedyeHHs HalkopoTLLIOro
LUMIAXY PYXY KOPMIB Ha TEXHOMOMYHUX MNiHigX; 3abesneyeHHs NMOTOYHOCTI BU-
pPOoOHMLTBA 3 HAaMEHLLOK KINbKICTIO NepeBaHTaXyBaribHWUX onepaLii; Makcu-
MaribHe CKOPOYEHHS KOMYHIKaLiMHUX Mepex (BOLOMPOBIAHWX, NaponpoBIgHUX
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KaHanisauji Ta iHwwux); 3abe3aneyeHHs HankpaLmMx yMoB 4N 06CryroByBaHHA
i PEMOHTY O6nagHaHHA NPU HalWMeHLWUX ekcrnryaTauiiHux BUTpaTax; 3abdes-
MeYEeHHS BUKOHaHHS BCiX HOPM OXOPOHM Mpaui i IPOTUNOXEKHUX BUMOT.

Mnowy kopMoLiexy BU3HaYaloTb NO OLHOMY i3 TPbOX METOLIB: po3paxy-
HKOBOMY; 3a AOMNOMOIoK KoedilieHTiB, SKi BpaxoByHTb poboUi 30HW MaLUWH i
NPOXOAMN MDK HAMMW | 32 JONOMOTOK BUKOPUCTAHHA MOLenew.

4.6.1 Po3paxyHKOBUA MeTOL BUKOPUCTOBYIOTL ANA BU3HAYEHHS MIIOLLj
KOXXHOI YacTUHUW KOpMoLEeXy okpeMo. 3aranbHy nolly Kopmouexy F MoxHa
BM3HAYMTK 32 OMOMOrOK TaKoi 3aneXHOCTI

F=F +F,+F,+F,+F;, (4.35)

de  Fy-nnowa, SKky 3aiMaloTb MalLUHK Ta obragHaHHS, M,
F, - nnowa, Aka HeoOXxigHa AnS BUKOHaHHA pobiT nig 4Yac poboTtn ma-
WUHW, M*:
F3 - nnowa, dky 3anMatoTb NPOMDKKM i MPoXoAn MK MalluHamu, npois-
AV ANS TPAHCMOPTHWX 3acoBiB Ta iHLWi He BpaxoBaHi NroLyi, M
F4 - nnoLi AONOMPKHUX NPUMILLEHSD, m%
F5- NNOLLj CXOBWLL, ANSt KOPMIB, M?

F=3f, (4.36)
i=1

Je f;-nnowa B nnaHi, Ky 3aMmae i-ta MalLmHa, m%
N - KINbKICTb MaLLKH.

Mrowa F, 0BYUCIIETLCS B 3aMeXHOCTI Bif KiNbKOCTi pOBIiTHUKIB KOp-
MoLexy

F,=F,-n,, (4.37)

je F,=(4..5) - HeoOxifHa nnoLla Ansd o4HOro PoBbiTHNKa KOPMOLIEXY, M>;
Np - KiINbKICTb POBITHUKIB.

F,=(4..5F (4.38)

nm

ne  F.;- MiHiManbHa nrowa npoxofis, NPOMDKKIB MK MalLlMHaMW i Npoisais,
2
M.

Mnowy F,, BU3HaAYalOTb 3a Crigyl4YMMU HOPMaMK: LWNPUHE OCHOBHMUX
Npoxo4iB NoBWHHA ByTW He MeHwe 1,2...1,5 M, a NPOMIKXK/ MK MawnHamm -
1,5 M; Big CTiHW 4O MaLUWMHW NPOMDPKOK NoBUHeH 6yTu 0,5...0,7M; WwnpnHa npo-
XOAiB B AOMNOMDKHI MPUMILLLEHHSA MNOBWMHHA BYTU HE MEHLUEe O4HOro MeTpa.

Mnowy F4 npyuAmMatoTe ANA KIMHAT BiANOYMHKY - 15...20 M% Ons nasHi 3
AOMOMDKHUM MPUMILLEHHAM - 5...7 M% ana nabopatopHoi -7...10 M2 Mnowa
F5 3anexwuTb Big BMAY KOPMIB i X KINIbKOCTI SKy HeobxigHO nepepobuTtin npo-
Tarom fobu.
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4.6.2 MeTop koeilieHTIB BUKOPUCTOBYIOTE TiNbKW AMN9 BU3HAYEHHS BU-

POBHWYMX NIOLL, F,, KOPMOLLEXY
n

2

F.=F+F+F, =1, (4.39)
Ks
ae Ks;=(0,3..0,4) - KoedilieHT, SK1A BpaxoBYE BMKOPUCTAHHA BUPOBOHMWYOI
NAoLLi.

4.6.3 MeTof mofentoBaHHS BUKOPUCTOBYIOTE MPU PO3MILLEHHI MaLUuH
Ta obnagHaHHg Ha nnaHi kopmouexy. [Ang yboro B macwwtabi 1:100 ado 1:200
BUrOTOBMAOTL NSOCKI Mogeni, NofiOHi ropusoHTanbHUM NPOEKUigM MallWH.
Lli Mmogeni po3cTaBnAwTL Ha MiNiIMETPOBAHOMY Manepi 3rigHo 3 NPUIRHATOM
CXEMOI TEXHOOrMYHOro npouecy kopmouexy. MoTiM Ha nanip HaHOCATL NiHii
CTiH, 8Ki i BU3Ha4atoTb hopmy i po3Mipn nnaHy kopmouexy. Bucota BupobHm-
UMX NPUMILLEHb KOPMOLIEXY 3aneXunTb Big pPO3MIpiB MalUWMH Ta obnagHaHHS i
NOBUHHa BYTN He MeHwWe 3,5 M Big nignoru 4o cTeni, Wo BigNoBIgae BUMOram
caHiTapHMx HopM. B Takomy pasi o6'em kopmoLexy 6yae AOpiBHIOBATK

V=35F (4.40)
4.7 BASBHAYEHHA BAPTOCTI OBPOBKW KOPMIB

3aKoYHUM eTanom po3pobKkM NPOEKTY TEXHONOMYHUX MiHIA KOpMOLEXY
€ BW3HAYeHHS BapToCTi 06pobku ofHIel TOHW Kopmy. Mo Ui BapTOCTi MOXHa
NOpPIBHIOBATK BapiaHTX NPOEKTIB | AaBaTh iM ouiHky. BapTicTb 06pobkn ogHiei
TOHW KOPMY MOXXHa BU3HAYUTU PO3paxyHKOBUM LUNAXOM abo i3 TeXHONOrYHOI
KapTtu, Tabn.16.1.

B saranbHomy BUrnagi BapTicte 06pobkn 1 ToHU Kopmy C MOXHa BK-
3HAYMTW NO TaKil 3aNeXHOCTI

_ sziK

QpiK
ne ZCP,K - 3aranbHa KinbKiCTb ekcnnyaTauiiHuX BUTpaT 3a piK, rpH. ;
Qpix - KINbKICTb KOPMIB 0BPOBIEHUX 3a PIK, K.

C , (4.41)

BaranbeHa KinbKicTb ekcnnyaTayuiiHux BUTPaT BKIOYaE:

- pivHi BigpaxyBaHHA Ha amopTuaauito byaieni i obrnagHaHHA Kopmole-
XY, @ TaKoX BifpaxyBaHHS Ha IX NOTOYHWUIA PEMOHT;

- 3apobiTHY NnaTy pobiTHUKIB aKi Bpanu ydyacTb B 06pobLi KopMiB;

- BapTiCTb 3a PiK NarMBHO-MACTUIbHUX MaTtepianis, ernekTpoeHeprii,
BOAM Ta iHLWKX BUTPAT.

Lli BUTpaTK po3paxoBylOTLCA 3a 3arasibHO NPUAHATOK METOAMKOH.
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5 PO3OABAHHA KOPMIB

5.1 300TEXHIYHI BUMOI' | KOHTPOJIb AKOCTI PO30AMI
KOPMIB

AkicTe rofiBni TBapuH i NTULi B 3HAYHWIA Mipi 3anexuTb Big 3acobiB
MexaHi3auii ix posgadi. Ha posgady kopmiB npunagae Big 25 go 35% Bcix
TpygosaTpaT Ha BWpPOBHMLUTBO Morioka abo M'aca. Tomy onepauii posgadi
KOPMIB MOBUHHI BUKOHYBATUCL CBOEYACHO i SKICHO.

[o 3acobiB MexaHisauii posgadvi KopmiB TBapuHam i ATWUI
Npea'ABMsTLCA Taki 300TEXHIYHI BUMOTU:

1) BCi BUAKN KOpMiB HeOBXi4HO po3faBaTu B rO4iIBHWULI PIBHOMIPHO 3 3a-
[ aHO TOYHICTIO [O3YBaHHS,

2) poboui opraHn KOpMopo3faBayva He NOBUHHI HEraTWBHO BNAWBATU Ha
AKICTb KOpMY;

3) kopmopo3gaBady MOBWHEH MaTW MOXNMBICTb [03yBaTu KOPM
iHAVBIAYaNbHO KOXHIN TBapWHI abo rpyni TBapuH,

4) npu BWKOPWCTaHHI 3acobiB MexaHisalii He MNOBWHHO OyTW BTpaT
KOPMIB;

5) kopmoposgasad nosuHeH 6yTu Hebe3neyHUM ANga TBapuH i obenyro-
BYOYOro nepcoHany, NpocTm B obcnyroByBaHHi i HagiiHUM B poboTi;

6) BigXMNeHHa Bi4 3agaHoi HOpMK BMAadi cTebenbHUX KOPMIB NOBMHHO
OyTn B Mexax + 15 %, a KOHLeHTPOoBaHWX - + 5%.

7) BTpaTWU KOPMY, SKi MOXHa MOBEPHYTW HE MOBUHHI NepeBuLLyBaTH
+1%;

8) ogHopasoBa posfava KopMy B OAHOMY MPUMILLEHHI MOBIbHUMK 3a-
cobamMu He NoBMHHa NepeBuLLyBaTh 30 XBUMNWH, a cTauioHapHUMK - 20 XBU-
nnH;

9) KopmoposgaBadi MOBWHHI ByTW YyHiBepCanbHUMW, MaTW BWUCOKY
NPOAYKTUBHICTb, WWPOKUIA Aiana3oH perynioBaHHA HOPMMW BuAadi, He yTBO-
ptoBaTU BEMWKOro LWYMY B MPUMILLEHHI, Nerko ounaTucs Big 3anuLlkis KOpMy
i Opyay, matm CTpPoOK oOkynaemocTi He Oinblle ABOX POKIB i KoedilieHT
rOTOBHOCTI He MeHLWe 0,98%.

AkicTe po3gavi kKopmiB BM3HaYatoTh BidyanbHO abo METOAOM 3BaXKyBaH-
HA npob KopMmy, 3iBpaHUX 3 MEeTPOBUX AINSHOK FOA4IBHWUUI, | BU3HAYEHHA
cepefHbol HOPMU BUAaYi, BUPaxKkeHO! B npoueHTax. BigxuneHHa cepefHboil
HOPMW MOBWMHHO GYyTWU He Binblie AOMYCTUMOro MO 300TEXHIYHUM BUMOram
ANA KOXHOro BMAY KopMy abo cymiLi.
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5.2 KINACUO®IKALUIA KOPMOPO3OABAYIB | AHANI3
MEXAHI3OBAHUX TEXHOJNOIN4YHNX CXEM PO3AYI KOPMIB

Bci kopmoposfaBaui, O BUKOPUCTOBYHOTLCH Ha TBAPUHHWULBKUX i NTa-
Xohepmax, MOXHa NOAINUTW Ha ABIi rPynu - cTalioHapHi | MOBISbHI.

CrauioHapHi KopmoposfaBadi NofingTsCa Ha MexaHiyHi, rigpaBnidHi i
NHEBMaTWYHI, MOBIMbHI - Ha MPUYinHI, AKi arperaTytloTbCa 3 TpaKTopamy i
caMoXigHi, a obmexeHoT MOBINbHOCTI Ha pelkoBi | be3peKoBi.

CrauioHapHUMK Ha3WBalOTbCH KOPMOPO34aBadi, BCTAHOBMEHI B O4HOMY
NpUMiLLeHHi, ae BiabyBaeTbca rogiBng TBapuH abo nTuui. MNMpu HagBHOCTI
CTauioHapHUX KopMOopo3daBadiB KOpM 40 TBAPWMHHULBKMX NpUMilLeHb Tpeba
LOCTaBMATY IHWWUMU TPaHCNOPTHUMMK 3acobamMun. BUHATOK CTaHOBNATL TifbKK
rigpaenivyHi abo NMHeBMaTW4HI Kopmoposfasadi, 3a AOMOMOIol AKUX KOPMM
Bi KOpMOLEXy OO CBWHapPHWKIB - BigrodiBerbHWKIB abo iHWWUX NpUMIiLLeHb
HaaxodAaTb No Tpybax.

MoBinkbHi kopmoposgaBadi MOXyTb NepeMmillaTUCb SK B cepefuHi TBa-
PUHHWULBKUX NPUMILLEHb, TaK i 3a X Mexamu. Taki kopMopoaaaBadi BUKOpU-
CTOBYIOTbCH He TifbKW ANSA po3faBaHHeA, a W AnS AOCTaBeHHSA KOpMIB Bif
KopmoLexy Yn Miclga 3bepiraHHsa 4o MiCUb 3roOBYBaHHS.

KopmoposgaBayi obmexeHoi MOBINbHOCTI MOXYTb NepeMiaTtnce 5K B
cepefWHi TBAaPUHHULBLKMX NMPUMILLLEHb, TaK i 3a iX MeXamMu no pelikam abo fo-
poram 3 TBepAuM MOKpUTTAM. BigcTaHb X pyxy oBmexyeTbes pelikamu, abo
Kabenem, SK1UM BOHW 3B'S3aHi 3 eNeKTPOMepeEXelo .

BinblwicTe MOBINbHMX KOpMOpO3faBadiB, WO BUKOPWUCTOBYHOTLCA Ha
TBaPUHHULBKUX hepmax, NPUUInHi | arperatyloTbeca 3 KOMiCHUMU TpaKkTopamu.
AKLLO KOPMW LOBOAUTLCA MEPEBO3UTU Ha BigcTaHb binblle 5..6 KM, BUKO-
PUCTOBYHOTE CaMOXiAHi KOPMOpPO3aaBadi 3MOHTOBaHI Ha Wwaci aBTomMobiniBs.

MexaHiyHi  cTauioHapHi KopMmoposfaBadi npauylTe 3a  Takow
TEXHOSOTMYHOK CXEMOLO:

- 32aBaHTa)KyBaHHSA KOPMIB Yy TPAHCMOPTHI 3acobu;

- TPaHCNOPTYBaHHS KOPMIB 40 MiCLb 3rO4OBYBaHHS;

- NepeBaHTaXXeHHS KOPMIB Y CTaLUioHapHWUIA kopMopo3saasay;

- TPaHCNOPTYBaHHA KOPMIB Y MPUMILLEHHI 1 pOo3JaBaHHSA B rofiBHUL.

Mpwn 3acTocyBaHHi MOBINbHMX KOpMopo3daBadiB Bignagae notpeba B
nepeBaHTaXeHHi KOPMIB 3 TPAHCMOPTHMX 3acoBiB y CTaLiOHAPHMIA KOPMOPO3-
JaBay. TexHomnoria BUKOHaHHA poBIT CNpOLLyeTbCH, i TEXHOMOorYHa cxema
Ma€e Takui BUrMaa:

- 3aBaHTaXyBaHHS KOPMIB y KopMopo3faBaui;

- TpaHCNopTYyBaHHSA 40 MiCLb 3rof0BYBaHHS,

- TPaAHCNOPTYBaHHA KOPMIB Y NPUMILLEHHI A pO3JaBaHHSA B rofiBHUL.

OTxe, Ao nepeBar MOBIMbHUX KOpMOpo3gaBadiB crig BigHECTU cnpo-
LLLeHHS TexHonorii BUKOHaHHS poBiT i B 3B'A3KY 3 UMM 3MeHLLIEHHS obcary po-
6iT, NoB'a3aHMx 3 rogisneto TBapuH. Kpim Toro, ognH MOBIfbHWUIA KOPMOPO3-
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JaBad MoXe OYyTU BUKOPUCTAHWIA B AeKiNbKOX TBAPUHHWULIBKMX NPUMILLEHHSX,
a B NITHIN nepiof TakoX i 4Nga posgaBaHHA KOPMIB Ha BigrogisenbHux abo Bu-
ryrnbHUX MallJaHumkax, TO4I 9K BUKOPUCTAHHA CTaLioHapHOro KopMopo3saaBa-
Ya 0BMeXyETLCH NULe TUM NPUMILLLEHHAM, e BiH BCTAHOBNEHWNA.

Mpwn 3acTocyBaHHi MOBINbHMX KOpMopo3daBadiB Bignagae notpeba B
6yab-AKWUX IHLWNX TPaHCMOPTHUX 3acobax Ans KOPMIB, OCKINbKU TakMM TpaHc-
MOPTHUM 3aCOBOM € caMm KopmMopo3sdasad, Tofi AK NpY BUKOPWUCTaHHI MexaHi-
YHWX CTauioHapHUX KOpMOpo3faBayiB HeoBXiAHO MaTW TakoX TPaHCMOPTHI
3acobu.

Hegonikom MOBinbHMX KOpMOpOo3gaBaYiB € Te, WO iX 3acTocyBaHHA 4N4
po3faBaHHS KOPMIB y TBAPUHHULEKUX NPUMILLEHHAX MOXIIMBE MWLLE NpU Ha-
SABHOCTI BigMNoBIgHOT WMPUHA KOPMOBWX NPOXOAIB, WO Npu3BoguTb A0 30inb-
LUEHHS NIoL,i NPUMILLLEHHS, a Lie B CBOK Yepry 36iMbLUye Aoro BapTiCTb.

Cnig maTu Ha yBasi, Lo A0 KopoTKoYacHO! poboTU Yy TRapUHHULLKOMY
NPUMILLEHHT MOXYTb BYTU JONYLLEHHI Nulle KopMoposdasadi 3 TpakTopamu,
AKi MalTb AW3EnbHI ABUTYHU | BULINAOTL (B HEBEMWKIA KirTbKOCTI) HELKIAW-
BUWA ANA NioAeR | TBApWH BYIMEKUCTNIA ras.

Hesaki camoxigHi Kopmoposgasadi 3MOHTOBaHI Ha LWwaci aBToMOGInNIB i
NPUBOAATLCA B pyX BeH3WHOBUMU ABUrYHaMW. PoboTa Lux KopMoposfaBadiB
Y NPUMILLEHHI HEJOMYCTUMA TOMY, LLO BUMYCKHI ra3n TakMxX ABUMYHIB MICTATb
Takox i dagHuid ra3z (CO), HasfBHICTb HKOro B MOBITPI TBAPUHHWULIbKUX
MPUMILLEHb 33 ICHYKYUMU CTaHgapTaMu HegonycTuma.

TexHonorig LOCTaBkU i po3aBaHHA KOPMIB Ha TBaPUHHULLKUX dhepMax
e Binblle cnpoLLyeTbCd, AKLWO KOPMO-CXOBULLA (CUIOCHI abo CiHaxHI BalwTn
TOLLO) po3TalloBaHi 6be3nocepefHbOo Bing NpUMILLEHb.

Y uboMy BUMAAKy TEXHOMOrYHA CXemMa HaWnpocTilwa i Mae Takuid Bu-
rnag:

- BUBaAHTaXKyBaHHS KOPMIB i3 CXOBUILLA;

- TPaAHCNOPTYBaHHA KOPMIB Y NPUMILLEHHI A pO3JaBaHHSA B rofiBHUL.

Taka cxeMa € Haibinbl fockoHanot. BoHa 3acTocoByeTbca Ha dep-
Max Benukoi poratoi xyLobu NpoMUCIOBOro Tuny, ocobnmBo Ha Bigrogisens-
HUX bepMax, ane noTpebye BENUKOI KiNbKOCTI KaniTarnbHWX cnopyd ang 3be-
piraHHa KopmiB. B UboMy BMNagKky Bci poboTW MoB'A3aHi 3 rogieneto TBapuH,
MOXHa He TifrlbKM MEeXaHi3yBaTtu, a W aBToMaTnayBaTtu. OCHOBHI CXeMU TEXHO-
NOTIYHUX NiHIA po3fadi KOpMiB HaBeeHo Ha puc.5.1.

3a npu3HayeHHAM pPO3pPI3HAIOTL KOpMOpo3faBadi ANg posgaBaHHA
KOpMIB BenuKiin poraTii Xygo6i, CBUHAM i NTUL.

3acTocyBaHHSA OfHaKOBUX KOPMOpPO3daBadiB ANS PisHWX BUAIB Xyaobu
Malxe HeMoXnuBe. BUHATOK CTaHOBNATb Aedki MOGifbHI kopMoposgaBaui,
O 3aCTOCOBYKTbCA AN pPO34aBaHHS KOPMIB BenuKid poratin xygobi i
BiBLAM.

[nga po3gaBaHHA KOPMIB BEMUKIA poraTii xygobi y NpUMILLEeHHAX 3acTo-
COBYIOTb MOBINbHI | cTalioHapHi posgaBaui.
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1-MOBinbHWIA KopMopo3gasad Tuny KTV,

2-caMoxiHWIA KopMopo3faBay;

3-cTayioHapHWIA NaHLroBo-ckpebKoBWI KOpMOopo3[aBay,
4-cTauioHapHUI NNaTOpPMEHHUI KOpMOpOo3aaBay,
5-cTauioHapHWiA CTPIYKOBUIA KOPMOpPO3aBau.

PucyHok 5.1 - OCHOBHi cxeMW TEXHOMOTIYHWX NiHIA po3fdadi KOpMIB Ha
dhepmax BPX

3 MOBiNbHUX Hakbinbll MOLMPEHWUIA YHiBepCarbHUA TPaKTOPHWIA Kop-
Moposfasad Tuny KTY-10A. Takuid KopmoposfaBay CKNafacTbCa 3 Ky30Ba i
XO[10BOI YacTUHW. Ha [Hi Ky3oBa MO BCil LUMPWHI pO3TaLLOBaHUIA NO30BXHIN
NaHUOroBo-nraHyacTun  TpaHcnoptep. Y nepefHii 4YacTuHi  Ky3oBa Yy
BepTUKanbHiA NAOWMHI OAWH Haj OAHWM BCTaHOBMeHi BiTepw, Wo ABNSATb
coboto H6apabanu i3 wWtngpTamn. MNepen GiTepamu, TPOXWU HKYe Bif AHA Ky-
30Ba, PO3TaLLOBaHUA BUBaHTaXyBanbHWIA TpaHCNOPTEp, SKUIA CKNafaeTbes 3
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OBOX TYMOBUX CTPIYOK. Lli TpaHCNOpTEpHi CTPIYKM MOXYTb pyXaTUChb B OJHOMY
ab0o NPOTUNEXHMX HanpsMKaXx.

MexaHisMu posfgaBadva npuBogAaTbCcA B gito Big Bana Bigbopy
NOTYHOCTI TpaKTopa Yepesa KapdaHHWIA Ban.

Mig yac poboTn posgaBava NO3AOBXHIN TpaHcnopTep Nogae KopMm 4o
GiTepiB. bBiTepun, obepTatounch, BUHOCSTE KOPM Ha MNOMNEepeYHnid TpaHcnopTep,
SKWIA BUBAHTaXye MOro B rofiBHULI, NOB3 AKi TpaKTop TPaHCMoOPTyE KOPMO-
posfaBay. FKWO KOopM po3fatoTb Yy MiTHIX Tabopax Ha BUrynbHUX abo
BigrofiBernbHUX MafaHuyukax, no nepuMeTpy AKUX po3TalloBaHi rofiBHUL i
BECb KOpM Tpeba BUBAHTaXyBaTW Nulle Ha OAHY CTOPOHY, To obuasa
BMBaHTaXKyBasbHi TpaHCNopTepu BCTAHOBMIOKTL TakK, Wob BOHWU pyXanucb B
OOHOMY HanpsaMKy | BUgaBanu KOpM Ha OfjHYy CTOPOHY.

Kpim posfjaBaHHA KOpPMIB Yy rogiBHuLi KopMmoposgaBad KTY-10A MoxHa
BMKOPWCTOBYBATU SK TPaHCMOPTHUWA 3acib Ans JOCTaBNeHHSA 3ereHol macu
nig 4Yac cMNocyBaHHA TOLWO. Y LbOMY BUMNaKy Macy BUBaHTaXKyOTb Yepes
BIAKPUTWUIA 3agHiA BOpT 3a AONOMOrow MOB34OBXHBOIO TpaHCNopTepa, SKWIA
32 JONOMOrOK0 XpanoBoro MexaHiaMy nepeknioyaloTs Ha 3BOPOTHUI Xig.

Y NpUMILLEHHAX 3 BY3bKUMW KOPMOBUMW MpoxodaMu po3faBaHHA
KOPMIB MOXHa MexaHi3yBaTu 3a JONOMOrO CTalioHapHWUX po3faBadis .

Pozgaeay TBK-80 aBngae coboto naHutoroBo-ckpebKoBUiA TpaHcnopTep,
BCTaHOBIEHWI BCepeuHi rofiiBHUUb. CKnafaeTbeca po3fjaBay 3 JepeB'sHUx
abo 3anisobeTOHHMX CeKLiA rO4iBHULb, SKi MOXHA 3MOHTYBaTW B ByAb-AKOMY
NPUMILLEHHI AN YyTPUMaHHS BenNuKoi poraTtoi xynodu. B gio kopmoposgasay
NPUBOAUTLCS Bif eNeKTpoaBUryHa.

Y KiHUi TpaHcnopTepa B Tambypi BCTAHOBMNEHWIA NpuiAMarnbHuiA ByHKep.
Mig 4Yac po6oTn MOBINLHWIA KopMopo3gaBad NiA'HKoKae 40 MpUAManbHOro
OyHKepa TpaHcnopTepa | BUBAHTaXYE B HbOro kopMm. OfHoYacHO 3 3aBak-
TaXKEHHAM NpuiMansHoro ByHkepa HaTUCKaHHAM Ha KHOMKY nyckava, nycka-
I0Tb B Xif TpaHcnopTep, SKWA, Ge3nepepBHO pyXalunUcCb, BUHOCUTb KOPM 3
OyHKepa i Nnepemillye MOro B3fOBX rofiBHULpb. Iicns 3anoBHEHHA OCTaHHbLOI
rofliBHULi cnpauboByeE KiHLUEBUA BUMUKAY | TpaHCMOPTEp 3YNMUHAETLCH, a CUr-
HarbHa famMnoyka BKasye Ha Te, Wo Tpeba NPUNUHUTY BUBAHTaXEHHS KOPMY
B NpUiAManbHuiA ByHKep.

Meped HacTymHMM pO3fdaBaHHAM TogiBHUUI Tpeba ouncTUTU BIig
3anunwkiB KopMy. [ns uboro nyckarwTb TPaHCNOPTep , ane BXe B 3BOPOTHOMY
HanNpPSAMKY, i BiH 3BINTbHAETLCS Bifj 3arWLLKIB KOpMY.

Kopmopoagasay mae gyxe npocty 6yaoy. OCHOBHUM HEAOMiKOM Kop-
Mopo3faBada € Te, Lo TBapWMHU NOYMHAalOTb ICTWU KOPM A0 TOro, K 3yNUHUTbL-
cq TpaHcnopTep, To6To noigarTb He "cBoi" nopuii KopMy, BHACNig4oK Yoro Ko-
poBW, CTiNa AKUX BigdarneHi Bi4 noyaTky TpaHcrnopTepa, AiCTalTb MeHLe
KOpMmy.

CrauioHapHi kopMopo3sfaBadi, AKi poaTalloBaHi Hap rofiBHUUAMU Ha
HEeJOCSXKHIA A8 TBApWH BUCOTI, HE MalOTb LbOro HeJOoMiKy i JOCUTb NOBHO
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3a[l0BOSIbHAOTL  300riMEHIYHI  BUMOMW, arne CcKMafgHi 3a  KOHCTPYKUE,
rpomiagki i noTpebytoTh NiABULLEHOT BUTPaTK ByAiBeNbHUX MaTepianis..

Takum KopmMoposfiaBadyem € posfasay Kopmis Tuny PKY-200, npusHa-
YeHU AN posgaBaHHSA CyXUX, COKOBUTMX | BOMOMMX KOPMIB Y KOPIBHUKaX Ha
200 kopiB. CknagaeTbCcs BiH 3 KOPMONPUAMaYa-XUBUITbHUKA, TpaHcnopTepa
NS 3aBaHTaXyBaHHA KOPMIB, po3fdaBarbHuX mraTgopM, ropu3oHTarbHOro
TpaHcnopTepa i eneKkTPonycKoBoi anapatypu.

KopmonpuiMau-XuBUnILHUK Mae BUrMNAS ByHKkepa, Ha OHI 9KOro 3aMOHTO-
BaHWI NaHYacTMin NogaBanbHWiA TpaHCNopTep. Y NepefHii YacTuHi ByHKkepa
€ BUBaHTaXKyBarbHUIA LUHEK, SKUWA nepefae KopM 3 ByHkepa Ha NOXWMWUi 3a-
BaHTaXyBanoHWA  TpaHcnopTep. 3  MOXWIOro  TpaHcrnopTepa  KopM
nepefacTbCa Ha rOpU3OHTAarNbHWIA NaHLroBO-NNaHYacTUi, SKMIA NoYeproBo
nofiae Noro Ha ABi po3gaBarnbHi nnatgopmu.

PosgaBanbHi nnatgopMu 34iIACHIOTL 3BOPOTHBLO-NOCTYNANbHUA pPyx
B3[OBX YCbOro (OpoHTy rofisni. MNpoxoaauu nig BMBaHTaxKyBarbHUM BiKHOM
FOPU3OHTaNBHOro TPaHCNopTepa, BOHA 3aBaHTAXYETLCA KOPMOM | PyXaeTbCs
pasoM 3 HUM [0 KpaiHboi rogiBHWMUi. B Lei yac ckpebku, posmilleHi Hag
nnaTtdgopmoto, nigHiMarTeCa | NponyckaTe KopM. Konu nnatdopma ginge
[0 KpalHbOro NOMNOXEeHHS, CnpaLtoe POrnnUKo-TaHrOBUA MeXaHi3M, SKUIA ne-
pekntoYnTh NNaTgopmMy Ha 3BOPOTHIN Xif. Ckpebku B Lei Yac onyckarTbes,
3aTPUMYIOTL KOPM, i BiH 3 nnatgopMy notpannge B rofiBHULi. OgHoYacHo
BiAOYyBa€eTbCA 3aBaHTaXXEHHA KOPMY Ha APYrvi (BiflbHWIA Big KOpMY) KiHeub
nnaTopMK, SKUIA NPOXOAUTb N BUBAHTaXKyBanbHUM BiKHOM TpaHcrnopTepa.
[Mpouec NOBTOPKETLCS, | TENep yXe KOPM po3[acTbCq Y ApPYrid NONOBUHI
KOpiBHUKA.

MnatdopmMa apyroro pagy rofiBHULbL 3aBaHTaXKYETLCH NPU 3BOPOTHLO-
MY XOAi rOpU3OHTANbLHOIO TpaHcnopTepa.

Ha BiBuYapcbkux hepmax, Ae oOMexeHi nnowi nacosuLy, OBeLpb
Nigro4oByHOTL 3eMeHO Maco abo CUNOCOM, a B rocnofapcTBaxX 3 BUCOKOK
MWTOMOLO Barolo po3oploBaHHSA 3eMerlb MW BiCYTHOCTI WTYYHUX YM NpUpoSa-
HWX NacoBWLL, NOBHICTIO 3abe3neyyoTb KOpMaMu NONbOBOro BUPOBHULTBA.

[nga ckolwyBaHHSA, AOCTaBKM | po3faBaHHS 3eneHol Macu 3aCTOCOBYIOTh
Taki cami 3acobw mexaHisalii, 9K i Npy BUKOHAHHI UWMX pobiT Ha depmax
Benukoi poraToi xyaobu.

Inga posfgaBaHHA KOPMIB Ha nTaxodepmax 3acToCOBYHTb OYyHKepHI,
NaHLroBi, TPOCOBO-LWANb0BI Ta iHLWI cTalioHapHi KopMoposgaBadi. BuHaTok
CTaHOBMATb TifbKW BenuKi hepmMu Ans BUPOLLYBaHHSA KaqoK, Ae iHKonu 3a-
CTOCOBYKTb MOBINbHI KOpMoposgaBavi 48 po3gaBaHHA KOPMIB Y rofiBHWLI
Ha MagaH4yunKax.

ByHKepHi KopmoposfaBadi MpU3Ha4YeHi ANnd posfaBaHHA KOpMIiB y
XKOMOOKOBI rogiBHULI NP yTPUMaHHI NTUUi B KNiTkoBKUX BaTapesx. Takuii pos-
JaBay cKnagacTbCd 3 paMu, Ha akuiA 3akpinneHi 6yHkepw. KinbkicTb OyHKepiB
3anexunTb Bi KiNbKOCTi pagis rofiBHUUE. NpuBIL 30iNCHIOETLCS TPOCOM Bif

55



enekTpoaBUryHa Yepes peayKrop.

[oayounm pobounmM opraHoM € naHLtor, KA BUCKUNae KOpM B OTBIp Ha
OHi ByHkepa.

IOna posnoginy cyxoro Kopmy Mo TOAIBHMUAX KMiTKOBMX OaTapei
3aCTOCOBYETLCA TaKOX | MaHLUIOroBUA KopMopo3afasad, SKMiA aBnse coboto
OyHKep-403aTop | 3aMKHYTUIA NaHLor, Lo NPOXOAUTb Y BiAKPUTUX Xorobax -
rofiBHUUSAX. JTaHUor NpMBOAUTECH B [it0 Bif, €eNeKTPoABUryHa Yepes 3ipoyky i
peaykTop. BMUKaeTbCa enekTpoaBuryH aBTOMaTUYHO BigNoBIAHO 4O nporpa-
MW 32 [ONOMOTOI0 pere yacy.

[Jo3yBaHHA KOPMIB 3LIACHIOETECA 3aCrliHKOK, BCTAHOBMEHOK Ha
OyHKepi.

JlaHutoroBo-WanboBuin KOpMOpO3aaBay NPU3HaAYEeHUA 48 TPaHCNopTY-
BaHHA KOPMIB BOSIONCTHO He Birblu SK 17% i 3aBaHTaXKeHHS iX y rofgiBHULI KO-
pobkoBoro abo ByHkepHOro Tmny.

CknafacTbca KOpMoOposdaBad 3 XWMBUIbHUWKA, MaHulora 3 waibamu,
KOPMOMPOBOAY, NOBOPOTHUX MPUCTPOIB, BaroBoro Agatyuka i enekrpoobnaa-
HaHHS .

PoBouum opraHoMm posfaBaya € Tpoc 3 Walbamu, SKWA pyxaeTbea y
KOPMONPOBOZi | 3aBaHTaxKye OYHKepPHi rofiBHWLi, BUrOTOBMEHI ¥ BUIMAAI KO-
Hyca. Taki rofiBHMLi MaloTb KOPMOBY Yally 3 OropodXeHHSAM, Ske 3axuliae
KOPM Bif 3aBpyaHEeHHS HoraMu NTuLi.

Kopmonposig BUrotoBneHnin 3 Tpyd i Mae B HWKHIA YacTWHI oTBOPW 4NA
BUCUMNAHHSA KOPMY B rO4iBHULL.

Ha ocTaHHi# rofiBHWLI 3MOHTOBaHWA BaroBW [aTyuk, SKUA npwu
3aMOBHEHHI rogiBHULI 40 NEBHOI BCTAaHOBMEHOI MEXi BUMUKAE eneKTPOaBUryH
Kopmoposfagaya. IHo4i B Takux posfgaBadax pobo4um opraHoM € He Tpoc, a
naHytor 3 warnbamu.

5.3 TEXHOJIOIMN4YHI PO3PAXYHKMN MEXAHI3BOBAHOIO PO3[1A-
BAHHA KOPMIB

HeobxigHa KinbKicTe MOBINbHMX kopmoposgaBadie  Ana  depmu
BM3HaYaeTLCA 32 QOPMYSIoH

_ QP.rnax . tu.p

n
P Q, -l‘p

, (5.1)

ne Qpmax - MaKkcuUMareHa KinbKicTb KopmiB, aki Tpeba posgatv TBapuHam
abo NTUUi 3a O4HY AaBaHKY, Kr;
Qx - BaHTaXKOMICTKICTb KOpMOpoO3aBaya, Kr;
typ -Yac Uukny posfadi Kopmy , rof;
t, - TPMBAmICTb OAHIET AaBaHKKu, rof (6epeTbca 3 PO3NOPALKY AHS,
ane He Binblue 2 roguH).
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SAKLLO BaHTaXKOMICTKICTb KOpMOpo3ZaBada HeBigoMa, To il po3paxoBy-
I0Tb 32 TaKOK POPMYIIOH

Q=B-h-1-p, -9, (5.2)

ne B, h, /- BignoBigHo WKWpWHA, BUCOTA | JOBXUHA KYy30Ba, M,
Py - OB'EMHA WMBHICTL KOpMY;
@y -(0,6...0,7) - koedillieHT BUKOPUCTaHHA MICTKOCTI Ky3oBa.

Yac umkny posgadi Kopmy JOPiBHIOE
Q L L L Ly L,

t,,=—"+—"—+—L+=2+—=+ 2.1 (5.3)
v

u.p 3y
Wn vxx vp v2 V3 P

ne L, - BigCTaHb Bi MiCUd HaBaHTaXKEHHHA KOPMIB [0 TBAPUHHULBKOrO

NPUMILLEHHS, M;

L, - pOHT rofieni TBAPWH , M;

L3 - QOBXMHA LWNSAXY PO3BOPOTY arperarty, M;

L4 - BOBXWHA LWNSXy Nepeisgy B Yac po3gadi KopMmy Bif O4HOrO TBapWH-

HWLBKOIo NPUMILLEHHSA 4O APYrOro, M,

Vi - LWBUAKICTb PyXy NOPOXKHLOIO KOPMOpPO3gaBada, M/rog;

V, - LUBUAKICTb PYXYy 3aBaHTaXKeHOro KopMoposgasada, M/roj;

V, - WBWAKICTL po3faBaHHA kopmiB, m/rof (Vo= 0,85...1,37 km/rog);

V3 - LWUBUAKICTb PyXy KOpMOpO3gaBaya nig Yac po3BopoTy, M/rog

(V3 =1,35..3 km/rog ),

W, - NPOAYKTUBHICTbL HaBaHTa)yBaya, Kr/rog,;

Tayn - HaC 3YMUHOK KOPMOPO3AaBaYva MPOTArOM OAHOrO LMKy posgadi
KopMmy, rog.

FAKLLIO BCi KopMK 36epiraloTbesd Ha TEPUTOPIT PepMu, TO Vi, = V,<5 km/roj

L,-%8, (5.4)
g

e (g - KiNbKiCTb KOPMY, AKWIA PO3al0Tk OAHIKN ronosi 3a faBaHKy, Kr;
By - PpoHT roaisni ofjHiei ronosu, M.

KinbKicTb CcTauioHapHWX KOpMoposfaBadiB N, 3anexuTb Big Tuny i

BMICTY TBapPUHHWULbLKMAX NMPUMILLEHb, a 1X NPOAYKTUBHICTL NOBUHHa 3abesne-
YUTU pPO3[aBaHHS KOPMIB NPOTSTOM JaBaHKkW He Ginblie ABaAUATU XBUTUH
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n,=—o (5.5)

ae M, - KinbkicTb ronis TBapuH abo NTUUi B NPUMILLEHHI;

My - KINbKICTb ronis, K o6cnyroBye o4UH KOpMopo3aasay.

BaranbHa po3paxyHKoBa NPOAYKTUBHICTL cTauioHapHUX
KopmMopo3faBayiB B O4HOMY NPUMILLEHHI JOPIBHIOE

w,, =""% (5.6)

he g, - MakcuMmarbHi NUTOMI BUTpaTU KOPMY Ha 1 M rofliBHULi 3a ofHy Aa-
BaHKy, Kr/m;
Ly - 3aranbHa [OBXWHa TofiBHWLD B MPUMILLEEHHI, AKi o6CcnyrosytoTb
Kopmoposgagadi, M;
Ly, - Yac posgadi KOpMiB B OfJHOMY NpuMILLeHH], rog (He Binblie 20
XBUIWH).

AKWO US NPOAYKTUBHICTE MeHLUe 3ararnbHOl NPOAYKTUBHOCTI, po3paxo-
BaHOI N0 TEXHIYHUM XapaKTepucTnkam KopMopo3gaBadis, Npu napanenbHin ix
po6oTi abo ofgHOro Npu NOCMIZOBHIA, TO BUOMPAtOTb Ginbll NPOAYKTUBHI KOp-
Mopo3sgaBadi abo 3MiHTE rpadik ix poboTu, Wob 3a40BOSBHUTU 300TEXHI-
YHWM BUMOTaMm.

58



6 BOOOMOCTAYAHHA

[MpOAYKTUBHICTL W CTaH 300POB'S TBAPWH i NTULI 3aneXuTb He TirbKu
Bi PiBHA rogisni, a Takox Big cBoedacHoro sabesnedeHHs ix JobposKicHO
BOAOK. TOMY NpW NPOeKTyBaHHI cucTeMu Bogo3abesnedyeHHs depmu, crno-
YaTky BMBYAOTb BUMOTMM A0 MWUTHOT BOAWM | METOAWM BU3HAYEHHS OCHOBHUX Ti
AKICHWX MOKa3HWKIB, @ NOTIM MPOBOAATbL PO3PaxyHKW CMNOXMBaHHS BOAW 3a
Joby, BW3Ha4aloTb HeoOXiAHWWA Hamip B cUCTeMi, BMOMpaKTb TUN BOAO-
NigAOMHOI YCTaHOBKW, BU3HAYalTbL MICTKICTb | BUCOTY YCTaHOBKM BofoHanip-
HOI BaLTu | 0BI'PYHTOBRYIOTE TUMNK HaNyBanokK.

6.1 [DKEPEJNIA | CUICTEMU BOOOMOCTAYAHHA

Ak Oxepena BogonocTaYaHHA hepm BUKOPUCTOBYHOTL BypoBi cBepa-
NOBWHW, LWAXTHI KONOASA3i Ta NOBepPxXHeBi Axepena. byposi cBepaAnoBUHU BU-
KOPWUCTOBYIOTb AN NiROMY BOAW 3 NOTYKHWUX BOLOHOCHUX FrOPU3OHTIB. BOHK
HaginHO 3axuweHi Big OakTepianeHoro 3abpygHeHHs. Boga B HUMX
XapakTepu3yeTbCca CTanicTio TemnepaTypu, | xoda crnopymkeHHs 6ypoBux
cBepanoBuH NoTpebye 3HaYHWUX BUTPAT KOLUTIB, BOHW LLMPOKO 3aCTOCOBYIOTL-
CA [ONS MEXaHi30BaHOro BOAOMOCTaYaHHS TBAPWUHHWULbLKUX KOMMMEKCIB i
hepm.

LLlaxTHi konoaasi BUKOPUCTOBYOTLCA 4NA 3abopy NiArPYHTOBUX Bo, K
3angaratoTb Ha rmubiHi 30-40 m.

[NoBepxHeBi  mKepena  (CTaBKw, piYkM)  nerko  nigaarTbed
GakTepianbHOMYy 3abpyfHeHHI0, a iX ouulleHHs noTpebye 3HauHUX
KaniTanoBknageHb. TOMy NoBepxHeBi Axepena ANd MexaHizoBaHOro BOAO-
nocTaYaHHs depm 3acTOCOBYIOTLCH AyXe pigko. JebitoMm mKepena Hasvea-
0Tb KiNbKICTb BOAW, SKa HAAXOAUTb B HbOTO 33 OQUHWLIIO Yacy.

Ina nogadi Bogn TBapvHam abo NTUUi Ha depmax BUKOPUCTOBYHOTb
Pi3Hi cucTemu i cxeMu BogonoctadaHHA. CucTteMa BOLOMOCTaYaHHA (puc.
6.1) aBnsie coboto KOMMIEKC iHKeHEPHUX Cnopyd HeobXigHux ans 3abesne-
YeHHS BOAOK BIANOBIAHOI SKOCTI B HeoBXigHWA KiNbKocTi depmn. BaaemHe
PO3MILLLEHHS OKpeMWX Cropyh cUCTeMW BOAoMNOCTayaHHs i ix cknag 6yBatoTb
Pi3HUMK B 3aNEXHOCTi Bifl MPU3HAYEHHHA, MiCLEBUX NPUPOAHUX YMOB i CaHi-
TapHWX BUMOr. Cxema BOAOMOCTa4YaHHA B OCHOBHOMY BW3HAYaEeTbCH BUOOM
OXepena Boaw.

Boga gnd HanyBaHHA TBapwWH, NTULI i CMNOXWBAHHA HACENEHHAM i
pobiTHMKamMn epM MOBWMHHA BIANOBILATU BUMOraM Ha MWTHY BoAy 3rigHo
LepKaBHOro cTaHaapTy
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1 - NpuUAManbHWIA NPUCTPIA; 2 - camonnmeHa Tpyda; 3 - npuiAManbHWA
Konoasaske, 4 - HACOCHa CTaHLUig NepLoro NigHiMaHHA; 5 - o4ncHi cnopyau; 6 -
pesepByap 418 YMCTOi BOAMU, 7 - HACOCHa cTaHLig apyroro nigHiMaHHs; 8 -
BogoHanipHa 6GawTa; 9 - BogonpoBigHa Mepexa, 10 - TBapPWHHWLbKE
NPUMILLEHHS.

PucyHok 6.1 - 3ararbHa cxeMa MexaHi3aoBaHOro BO4ONOCTavyaHHs

AkicTb  BOAW  XapakTepuayetTbeqa i1 PIBUYHUMK,  XIMIYHAMKA |
GakTepionorivHuMK  BRnactueocTaMu. o  isndHMX BracTUMBOCTER BOAU
BigHOCATbLCA T TeMnepaTypa, konip, 3abpyAHeHICTb, cMaK | 3anax.

TemnepaTypa BoAW NOBEPXHEBUX [XEPen 3anexuTb Big Temnepatypu

NnoBiTPS i MOXe 3MiHBaTUCA MPOTArom poky Big 0 o 25°C. TemnepaTypa
BOAW NiA3EMHUX IXKeper BiAHOCHO MNOCTIiHA i 3MiHIOETLCA B Mexax 9...11°C .
[na HanyBaHHS TBapWH peKOMeHAYyeTbCH BOAA, SKa Mae Temnepartypy 8.
25°C, B 3anexHocTi Bif X BuAay i Biky. Boja 3 HWU3bKOK TeMMepaTyporo
WKianNuBa AN 3fopoB'sa, a 3 BUCOKOLO - HE 3MeHLUYye cnpary.
Kornip BOAW XapakTepusyeTbca B OCHOBHOMY HasSBHICTIO B HilA T'YMiHOBUX pe-
YOBWH, KiMbKICTb AKUX BUMIPHOETLCA B rpagycax. BiH BU3HaYaeTbes no nnartu-
HO-KOBanbTOBIN LKani LWISAXOM NOPIBHAHHA 3 KONbOPOM eTanoHy. OguH rpa-
Zyc uiei WKanu BiANOBIgaE KOMbopy OA4HOro nitpa BoAu, 3abapBrneHol ogHUM
MinirpaMoM NOpoLLKy NnaTUHK, o HOPMI AKICTL KONbopy NUTHOT BOAW NOBU-
HeH BignoigaTn 20°.

3abpyaHeHicTb  BM3Ha4yaeTbCs BMICTOM Yy BOAI  oOpraHiyHmux abo
MiHEpParbHUX pevyoBuH, Mr/r. Boda nig3eMHUX [KEpen Mae HeBEruKy
3abpyAHeHiCTb, a nNoBepxHeBUX 3anexwuTb Big X BWAY | Nopu poky
3abpyaHeHicTb NUTHOI BOAW NOBMHHA OYTU He Ginblue 2 Mr/n.

CmaK i 3anax BoAW 3anexuTb Bif MIKPOOPraHiamiB i BU3HA4YaEeTLCA MO
n'aTudankeHin cucTemi npwu HarpieaHHi BoguM o 20°C. Mo Hopmam fKicTb
MWTHOT BOAW NO 3anaxy i CMaKy He NOBWHHA NepeBunLLyBaTh 2 6anu.

XiMiYHi BNacTMBOCTI BOAW XapaKTEPU3YHTLCA CrigYIUYUMU MOKa3HWUKa-
MW aKTUBHOIO peakLieto, OPCTKICTHO, OKUCIEHHAM i BMICTOM CONeR.
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AKTUBHa peakuis pH nokasye cTyniHb KMCMOTHOCTI abo My>KHOCTi BOAM |
XapakTepuaye KOHUEHTpPaLilo BOAHEBUX IOHIB BUPaXKEHUX B rpamax-ioHax Ha
11 PO34mnHy.

Bopa, 3abpyfnHeHa opraHiyHMMW pedYoBUHAMMW | NPOAYKTAMW TFHUTTS,
Mae Ny>XHy peakuito, a CTIY4HUMU BOAAMU NPOMUCNOBUX NigNPUEMCTB - KUCHY.
Akwo pH = 7, cepefoBuLLe HEWTpanbHe, npu pH < 7 - cepeoBuLLE KUCIE, a
npu pH > 7 - cepepoBule nyxHe. JJobposkicHa NMTHa Boga NOBMHHA MaTK
HeWTpanbHy abo cnabonyxHy peakuito B Mmexxax pH = 6,5...9,5.

YKopcTKicTb BOAW BU3HAYAETHCH BMICTOM B Hild corei karnbLito i MarHito.
M- 3K6

BoHa BupaxaeTbca B Boga nigsemHux pxepen mae Oinblly

n

KOPCTKICTb HiPK MOBEPXHEBUX.

MWTHa Boga NOBWMHHA MaTW XOPCTKICTb He Binblue 7 @

OkncneHHs obymoBrieHe BMICTOM Y BOAI PO3YMHEHUX OPraHiyHMX peyo-
BWH | MOXE CIY>KUTU NOKa3HWKOM 3abpyAHEHOCTI Axeperna CTIYHUMU BOgaMu.
OKNUCNeHHs BMpaXaeTbCa KifbKICTIo Minirpamis B BOAi KUCHIO, HeODXigHWUX ANs
OKUCITEHHA OpraHiYHUX PeyvYoBUH, PO3YUHEHWUX B OAHOMY niTpi BoAM. B
JOBPOSAKICHIN NUTHIA BOAI BENUYMHA OKWCIIEHHS MOBWMHHa OyTW He bGinblue
2,5Mmr/n.

BMicT B BOAiI pO3YMHEHUX COMEN XapaKTEPU3YETBLCH LWiMbHUM 3anuLu-
KoM. B foBposKiCHIN BOGi LiNbHWIA 3anMWLIOK MNOBWHEH CKMNagaTtu He Binblue
100 mr/n, a BMICT cBUHLO He Binblue 0,1 mr/n.

CTyniHb GakTepianbHOT 3abpyAHEHOCTI BOAW BW3HAYaETHCA KifbKICTHO
BakTepin, ki MicTaTbca B 1 v° Bogu. Boaa nigseMHmx IKeper mamke He 3a-
O6pyaHeHa GakTepiamn. BakTepianbHy 3abpyaHeHICTb BOAU BUMIPAOTL KOri-
TiTPOM i Komi-iHaekcom. Koni-Titp e o6'eM BoAW B GM>, B SIKOMY MICTUTLCA
OfHa KuWweyHa nanuyka. Komi-iHaekc Le KifbKiCTb KULWEYHUX Marnyok, SKi
MicTaTbea B | N. BOAW. B NUTHIA BOAI KINbKICTb KALLEYHUX Nanu4yok B | 1. Boagun
He NOBUHHO NepeBMWLLYBaTU TPbOX. TITP KULLIEYHUX NarM4OK NOBUHEH BYTU He
mMeHwe 300.

Buxopsum i3 BUMOT SKOCTI | KINbKOCTI BOAW BMOUpatoTh AxKepero BOAO-
3abesneyveHHs.

LLlo6 3anobirtu 3abpyaHeHHIO BOAU B AxXepenax, B Micyax 3abopy Boau
i3 HUX, BiABOAATL 30HY CaHITapHOT OXOPOHN.

30Ha caHITapHOI OXOPOHMW BKIOYAE TPU MOACKU 3 PISHUMU pexrmMamu
OXOPOHW.

Meska nepLuoro noscy Ans pivyku postalloBaHa Big Micua 3abopy Boam
Ha BigcTaHi 200 m BBepx no Tedii i 100 m BHM3 i Ha 100 m B o6uaBa 6okn no
LWMPWHI pivKu.
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Mpw 3abopi BoaW i3 03ep i BOLOCXOBWLL, MEXa 30HW NepLIOro Noacy mae
BUrM4Z Kona 3 pagiycom 200 M. Pagiyc kona Mexi nepLuoro noacy 30HU caHi-
TapHOI OXOPOHU, ANA nig3eMHuUx mprepern gopisHoe 30 M, a nrowla, aKy Bifo-
Kpemnioe ug mexa ckrnagae 0,25 ra. Npyn BUKOPUCTaHHI I'PYHTOBUX BOL LW
pagiyc gopisHoe 50 M, a nnoula BignoBigHo 1 ra. Teputopito NepLLoro nodcy

BiJOKPEMIIOIOTL  OTOPOXKEK | 3eNneHUMW  HacaKeHHAMW. B Hil
3ab0opoHAETbCA 3BOAUTW BYAIBMI ANA NPOXUBAHHA fodel | yTPUMaHHA TBa-
PWH i NTULi .

Ipyrvii nodc BKMYae gKepeno BofosabeaneveHHs i 6acelH Woro
XKUBIEHHS, TOOTO TepUTOpItO | akBaTOPI, aKi MatoTb BMMMB Ha hOpMyBaHHS
AKOCTI BOAMW Mkepena. B mMexi Apyroro NoScy BKIOYAOTLCA HAcerneHi NyHKTK
i BUPOBHKUYI nignpuemcTBa, aKi MatoTb BMSIMB Ha Axepeno Boaun. B 30Hi gpyro-
ro noscy HeobxigHoO NPOBOAUTM O340POBYI 3aX04W | NpW HeobxigHOCTI obme-
XKyBaTW rocnogapcbky 4iSNbHICTb.

TpeTin NoAC 30HU CaHITapPHOT OXOPOHU MEXYE 3 ApYrMM. Ha TepuTopii
LibOro Nosicy NpoBOAATL CNOCTEPEKEHHS 3a IHPEKLINHUMK 3aXBOPIOBAHHAMY,
Wwob cBoevyacHo 3anobirTy X PO3NOBCIOMKEHHIO Yepe3 BOLOMPOBI4 NUTHOI
BOAM.

CxeMn Mepex BogonocTayaHHa depm  6GyBaloTb  TYNUKOBUMMY,
KibLUEBUMU | 3MiLLAHUMK. TYMWUKOBI MepeXi B MOPIBHAHHI 3 KinbLeBUMU Ma-
IOTb MEHLLY JOBXMHY, i BIANOBIAHO, MeHWYy BapTicTb OyAiBni, ane Kinbuesi
Mepexi 6inbLU HagilHi B ekcnnyaTauii.

6.2 PO3PAXYHOK MIHIT BOOO3ABE3MNEYEHHA

PospaxyHok niHii Bogo3abesnedeHHs NOYMHAETLCA 3 PO3POOKM CXEMU
NiHIT Ha 9K HAHOCATbLCHA: HacocCHa CTaHLUig , HanipHO-peryrotodi cnopyau,
crnoxmsadi Boau (puc. 6.2). NMounHaoum 3 KiHLEBUX CNOXMBAYIB Ha CXEMY Ha-
HOCATb KibKIiCTb CMOXWBAHHA BOAM | LJOBXMWHY AiNbHULI BOOONPOBOAY.

6.2.1 3aranbHi BUTpaTW BOAW Ha TBapUHHWUBKIA depmi 3anexaTb Big
BUAY i Noronis'a TBapWH, Bif KiNbKOCTI TEXHOMOMYHUX onepauiin Ha ki
BUTPaYaEeTLCA BOAA, Bif KiNbKOCTI 06CnyroByoHoro nepcoHarty.

Ona  BuW3Ha4YeHHs HeoOXigHOT KiNbKOCTIi BOAW BM3Ha4YakTb  BCIiX
CNOXMWBaYIB 3 ypaxyBaHHAM NepcrekTUBM PO3BUTKY rocnogapcTsa.

[na po3paxyHKiB NpuiMaloTb Ccrigyloyn HOPMU BUTPAT BOAW Ha OfHY ronosy
TBapWH, NTWL, 3BIpIB Ta IHWKWX cNoXKBauiB, Tabn. 6.1.
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Tabnuua 6.1 - Joboa Hopma BUTpaT BOAW OAHUM CMOXMUBAYEM

B niTpax
Cnoxusay HOp'\gi:STpaT Cnoxusay HSET'\A:OZMMT'
Koposw LilHi 100 Kypu 25
KopoBu M'AcCHI 70 SHBTMaHN?JI\AaTKM 3 nopo- 60
Bukn i HeTeni 60 SOBICA:TOMaTKM 6ea no- 25
MonoaHsk BPX 30 gl_?(pﬁiccszBB'KOM Ao 5
TenaTa 20 CBWHiI Ha Bigroaieni 15
KoHi poboui 60 Kypu 1,0
KoHi nnemiHHi 80 IHaMKM 15
YKepebui 70 Kauku i rycu 2,0
Tg%%i?m BIKOM Ao 45 Hopkw i coboni 3,0
Bisui gopocni 10 Ineuyi i necui 7,0
MonogaHsk oBeLb 5 Kponi 3,0
Cnoxueay HSET'\A:OZMMT'
CITbCbKOIoCrogAPCHKI MIANPUEMCTBA:
MOJTOYHI NigNPUEMCTBA — MOSIOUHI, MacropobHi, cupoBapHi,
MOJSTOYHO-CMeTaHHI (Ha 1 n nepepobneHoro Mosoka B cepes- 5-8
HBEOMY)
OXonoaXkeHHa Mofioka Ha 11 3
MwuTTa nocyny Ha depmax, Ha 1 N Mmonoka 0,5
KopmonpuroTyBaHHS Ha 1 KopoBy 20
KOPMOKYXHA
Ha OCHOBHY CBMHOMATKY 20
Ha BigrofiBensHin cBUHOMEPMI Ha 1 ronosy 6
MuTTS KOopeHennopais, Ha 1 Kr KOpMIB 0,5-1,0
B3BOMOXEHHS CONOM'SHOT Pi3kKM Nepe 3anapioBaHHAM Ha 2Kr 1,0-1,5
OconomKyBaHHA, LpbKIKYBaHHA, Ha 1 Kr 1,5-2,0
[MpUroTyBaHHA rycTUX MillaHOK A9 CBUHER | NTUL, Ha 1 Kr 0,75-1,0
[MpUroTyBaHHA CiIHHOMO HacTO Ha 1 Kr 5,0-7,0
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MpopoexeHHa Tabnuui 6.1.

Cnoxwusay HSET'\A:OZMMT'

LLlomicayHe mutTa nignor 3 6paHcbolTa, Ha m° 3,0-5,0
YK1BNEeHHs NapoBoro koTna Ha 1 M NoBepxHi Harpisy, rog 25-30
3ABINHI MYHKTU
Ha 1 ronosy BPX 300
Ha 1 rono.y ApiGHOI Xy400K 100
MALLWHHI TTYHKTW:
Ha 1 TpakTop 120-150
Ha 1 aBTOMOBINb (KMBMEHHS) 140-200

FAPAXI 3 BOOOMNPOBOOOM:
Ha 1 MoTOLMKN 25
Ha 1 aBTObYyC 700-1000
Ha 1 nerkosuii aBToMobinb 500-600
LLlomica4He MUTTS MaLLUWH KOPMOLIEXY - Ha OAHY MaLLWHY 50
KOMYHAJIBHI TIOTPEBA
Bang, Ha 1 von. 150
"pomanckbka iganeHd, Ha 1 BigBigyBaya 15
KoHTopa Ha 1 cnyxboBua 20
Oyw, Ha ogHoro Yonosika 40
[Nonueka ByNuLp i 3eneHnx HacagXeHb, Ha 1 w2 1,5

[ng kopiB i TENAT B yKasaHi HOPMU BXOAUTL i rapsda Bofa Temnepary-
poto 45...47°C BignoBigHo 5i 2 n.

[na Bogo3abeaneyeHHs 0BCNYroByl4Oro nepcoHany dpepmu gobosa
HOpMa BUTpaT BOAW Ha OAHOro YOroBiKa ckradae: MOCTIMHO NPaLoYoro -
60n i TMM4YacoBO npautoryoro - 25 .

B apkux i 3acywnuBmx parioHax 403BoNaeTbca 30inbluyBaTu BCi HOp-
MU BUTpAT Boau A0 25 %.

Butpatn Boaun Ha depmi fyXKe HEPIBHOMIPHI 8K MPOTArOM poky, Tak i
NpoTAroM 406K,

3aranbHa KirbKicTb Boan Ha [0y Q; a0 ANA PEPMU BU3HAYAETLCH 3a
L OMNOMOTOI0 PIBHAHHS

N
Qs.006. = (‘71’71 +4.n, +q5hs +.+ qnnn) =>.qn, (6.1)
P
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he 4,,9,,95...9,,9, - BidnosigHo cepefHboa0b0Ba HOpMa BATPAT BO-
OV OOHWUM CrioXuBadem, I,
n,,n,,N,,..N,, N -BiANOBIAHO KINbKICTL CNOXUBaYIB;
N - KiNbKiCTb OHOIMEHHUX IPyn CNOXMBaYiB.

Akuio B 3aranbHi 4o60BI BUTpaTW BoAW (hepMK BBIALLAN TiNbKU BUTpaTH
Ha CMnoXWBaHHA TBapuHamu, abo NTULE TO KiNbKICTb BOAWM ANS IHLWMX
cnoxusayis Q;, po3paxoByeTbcA 3a POPMYIIO

Qw=03Qr, (6.2)
Je Qr—no6oBe cnoXuMBaHHSA BoaW TBapUHamu aGo nTuLeto, .

KinbKicTe BOAM ANdA Hyxg obcnyroBytoudoro nepcoHany Qs depmu
BM3HaYaeTLCA 32 QOPMYSIoH

Q06 = M, (6.3)
p
Ae  my - KinbKicTb TBapWH abo nTuui Ha depmi;
g, - cepefHbof000Be CNOXWBaHHA BOAW OHWM NpaLiBHUKOM dep-
MW, 1T
p - CepeaHs KinbKicTb ronis, Aky obcnyrosye oguH pobiTHUK dhepmmn
(MornouHoToBapHa epma - p =13...18;

CcBUHOdepMa -p=50...70;
BiBUedepma -p =90...120;
nraxogpepma - p =5000...10000).

Takum YnHOM, JoDOBe CNOXMBAHHA BOAMW depMoto Oyfle AOpiBHIOBATH
Qoo6 = QRz.006 + Qint Qos. (6.4)
MakcumaneHi foboBi BUTpaTh Bogu Ha hepMi Qax.s HOPIBHIOKTE
Qmax.o = Qaos Loos, (6.5)

ae Las =1,3 - KoedilieHT HePIBHOMIPHOCTI CMOXWBAHHA BOAW NPOTSArom Loou.

B poapaxyHKkax Mepexi BoAonocTayaHHa repmu i BOAOHaMIpHOro pe-
3epByapy BUKOPUCTOBYIOTb BEMWUYWMHY MAKCUMaribHOrO CMNOXMBaHHA BOAW 3a
FOANHY Qpmaxe SKA PO3PAXOBYETHCS 32 POPMYSIOH

Qmax a9’ La

Q =
max .r 24

: (6.6)

ne L,=2,5 - koedilieHT HEPIBHOMIPHOCTI CNOXWBaHHA BOAMW NPOTArOM rofWHU.

65



MakcuMarbHi BUTpaTW BOgMW 3a CeKyHaY

_ Qmax.a
Qmax.c - 3600 !

Ana HopManbHOi POBOTU CUCTEMMU BOLOMOCTAYaHHA HeoOXigHo, o6
MPOAYKTMBHICTE BoAsiHOTrO Hacoca Qy Gyna GinbLwoto, abo gopiBHIOBaNa mak-
cUManbHUM foGOBUM BUTpaTaM Ha (epMi.

Q
Q _ Xmax.0 ,
Y t,-n,

(6.7)

(6.8)

he t,-vac poboTU Hacoca NPOTAroM 3MiHW, rof;
N, - KiNbKicTb 3MiH po60TK Ha JobY.

HiameTp ocHoBHoro Tpybonposogy d Ha ¢depMi BU3Ha4aeTbesa 3a op-
MYyo0

d=2 Qmax.c , (6.9)
g

Je Vg - WBKMAKICTb pyXy BoAM B TpyOi, M/c.

LLiBnakicTe pyxy Boau BubMpaeTbes i3 Tabnuui 6.2, B 3aneXHOCTi Bif
BUTpaT BoaU B Mexax 0,5...1,25 m/c.

Tabnuuga 6.2 - NapameTpu BOJONPOBIAHNX TPyD

ButpaTn Bogwu, n/c LisMakicTk pyxy

Tpy6a JiameTp, MM BOAM, M/C
min max min max
100 4 8,5 0,51 1,08
125 7 14 0,57 1,14
YasyHHi | 150 11 21 0,62 1,19
CTANbH 200 20 38 0,64 1,21
250 35 63 0,71 1,28
300 55 95 0,78 1,35
350 80 130 0,83 1,38
100 5 10 0,63 1,26
119 8 15 0,72 1,35
Acbolie- 141 12 23 0,77 1,47
MEHTHI 189 22 41 0,79 1,48
235 36 65 0,83 1,49
279 56 96 0,90 1,52
322 80 130 0,96 1,56
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Kpim Toro Ha doepmi noBrMHeH OyTK 3anac BOAW AN raciHHA noxex. BiH
NoBUHeH ByTn Takum Wwob 3abesneuntn nogady 10...20 n/c Bogn Ao micus
NOXeXi NPOTArOM TPbOX FOAUH.

6.2.2 TigpaBniyHMin po3paxyHOK Mepexi BOAONOCTaYaHHA BKIIOYaE:
BMBIp | po3pobKy po3paxyHKOBOI CXeMW, BU3HaYeHHS BWTpaT BOAW rpynamu
CMOXWNBaAYIB, PO3PaxXyHOK eKOHOMIYHO HaWbinbLw BUrigHWX giameTpiB Tpyb Ha
LiNgHKax Mepexi; BU3HAYeHHS BTpaT Hanopy. Po3paxyHKOBY cxemy BoAOMO-
CTayaHHd, puc.6.2, po3pobndaTe B 3aneXHOCT Big  KibKOCTI  rpyn
CNOXMWBaYiB, Tpacu BOAOMNPOBIAHOI Mepexi, MicUs po3TallyBaHHA Axepena
BOAW, HACOCHOT CTaHLii, OYMCHUX CMOPYA, HanipHO-perysoYnx NpUCTPOIB.
Ha cxemy HaHoOCATb Taki JaHi: HOMepa BY3riB (B KpyXKKax), BUTpaTh BoAW 3a
CEeKYHIY q Ha KOXHIWA OiNgHLi, JOBXKUHY KOXHOT AiNSHKN, reofe3nyHi piBHi crno-
KMBaJiB Z i BCi 3BMOHTOBaHI Npunagu i cnopyau.

BuTpaTn BoaKn Ha KOXHIA AiNgHUi Mepexi BoAoNocTayaHHa cknajatoTb-
C4 i3 BUTpAT 3a CEKYHAY BCiX CNOXMBAYIB L€l iNaHKN.

HeobxigHoO BpaxoByBaTK, WO Yepe3 BCi LiNAHKM Mepexi BogonocTa-
YaHHSA NPOXOAATb ABa MOTOKM BWUTPAT BOAMW: LUNAXOBWUA ¢, OOCTATHIA Ans
3abes3neyveHHa noTpeb cnoxmBadiB Ha Ui JiNaHi | TPaH3UTHWIA g, ANA 3a-
6e3neyeHHs CNOXMBaYIB 3a Mexamuy Uiel 4inaHKU. Takum YUHOM, Ha noyaTky
KOXHOT AiNAHKN Mepexi 3aranbHi BUTpaTW Bogu OyayTe AOPIBHIOBATW CyMi
LUMSXOBUM | TPQH3UTHUM, @ B KiHLi TiINbKW TPAH3UTHUM.

BpaxoBytoun BulLie ckasaHe po3paxyHKOBi BUTPATU BOAW ¢, Ha KOXHIlA
LiNgHUi MepexXi MOXHa BU3HaYWTH i3 PIBHAHHS

Gp=Am *+ 0,5qu (6.10)

Po3paxyHKOBI BATpPaTW BOAM Ha [iNAHKax Mepexi ob4ncrioTb NoYun-
HatouW Big camoro BiggarneHoro cnoXmBada i 3akiHvyoTb 6ing BogoHanipHOI
fawTu.

[0 po3paxyHKOBUM BUTpaTamM BOAMW i B 3anNeXHOCTi Big AOMNYCTUMOI
LWBMAKOCTI ii pyxy , 32 LOMOMOro PiBHAHHA (6.9) AN KOXHOI AiNFGHKN Mepexi
0BYMCIIOTE BHYTPILWHIA giameTp TpybonpoBogy.

B Tpybax, aki nigxoaatb A0 MNOXEXHWX TAPaHTIB, WBUAKICTE BOAW Npu
TYWiHHI He noBWHHa 6yTn OGinble 25 m/c. FAKWO BOHa NepeBULLYE LeR
piBeHb, TO giameTp TPyOu po3paxoByHTh BUXOAAUN i3 LWBUAKOCTI 2...2,5 Mm/cC.

Mpn  TYWiHHI NOXeXi PO3pPaxyHKOBI BUTPATW BOAW Gpaox OYAYTb
JOpIBHIOBATU

Qp.nox = 9p + Qe.nox (6.11)

0€  Qonox= 0,01 M*/C — BUTPaTK BOAM Ha TYLLIHHS NOXEXI.
PospaxoBaHi 3a dopmyrot (6.9) giameTp TpyOu oKpyrmnooTe 4O Halkb-
NVKYUX CTaHAAPTHMX PO3MipiB, Tabn. 6.2, BpaxoByHUN peKOMEHAO0BaHI MeXi

pyxy BoAu. BukopuctoBytoun BuOpaHi cTaHgapTHi diameTpu Tpyb, BU3Haua-
0Tb AiNCHY WBUAKICTb Pyxy BOAU V
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v =%
g ﬂdl

c

(6.12)

ae  d. - BMOpaHWIA cTaHAapTHWIA giameTp Tpybu, Mm.

[ - DOBXKMHA AINSHKK;

q - pO3paxyHKOBi BUTPaTW BOAW Ha LiNsAHKaX;
5 - BogoHanipHa 6awTa;

H - HacocHa cTaHuig

PucyHok 6.2 - Po3spaxyHKoBa cxemMa TYMUKOBOT CUCTEMW BoJoMNocTa-
YaHHS:

AKLlo po3paxoBaHa filcHa WBWAKICTL Bogu Oyae Binblue 4onycTUMOI,
TO NpuiAMatoTh BiNbLUWA CTaHL4APTHUIA giameTp Tpyou.
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Micna Bu3HaueHHa AiameTpiB TpyO po3paxoBykoTb BTpaTWM TUCKY h Ha
KOXHi AingHui BogonpoBogy. B mexax Bogonpoeogy 3 Tpybamu Kpyrnoro
nepepisy TUCK BUTPaYaETLCA Ha NOLOMaHHSA onopy TepTa h,, BOAMW No CTiHKam
Tpy® Ha BCil X JOBXMWHI i Ha NOLOMaHHA OMNOpYy MiCLUEeBUX MepenocH h,
(pisHoro BUAY KOMiHa, KpaHW, PO3LUMPEHHS Ta 3BYXXeHHSA Tpy6, KknanaHu Ta
iHLW). Taknum YMHOM 3ararbHi BUTpaTh TUCKY Ha JiNAHLI Mepexi Bogonposoay
6yayTb JOpiBHIOBATH

H=hy+h, (6.13)
BTpaTtn TUCKy No 4OBXMWHI TpybonpoBody BU3HaualTbCa 3a dopmyna-
MU
V71
y =2 (6.14)
2gd,
abo
0,0827 -1-¢?
_ el 1y (6.15)

r— 5
dc

ae A - koedilieHT rigpaBniyHoro ornopy, SKUi 3anexuTb Bif maTepiany Tpyo,
iX AlameTpa i WepLIaBOoCTi CTIHOK (419 NpUOMM3HNX PO3paxyHKIiB MO-
XHa npuiitmat A =0,03 ),
! - DOBXWHA AiNSHKW Bogonposody, M,
g = 9,81 M/C - NPUCKOPEHHSA BINbHOIO NafiHHS,

[ng GinbLlL TOYHMX pPO3paxyHKIB KoedilieHT rigpaBniyHoro onopy npuia-
MalTb AN8 YaByHHUX i cTanbHUX Tpyb — 0,02; asbouemeHTHMX —0,025; Ge-
TOHHUX - 0,022 i gepep'aHmx — 0,019.

BTpaTn Hanopy Ha MogonaHHA MicueBUX NepenoH po3paxoByloTb 3a

hopmynoto
V2
hy _ 2oV , (6.16)
29
ne 25 - cyma 6e3po3mipHUX KoedilieHTiB MiCLLeBOro onopy Ha AinsHyi Bo-
gonposoay.

BenuuunHu KoedilieHTiB MiCLLEeBOro onopy AOPIBHIOKTL: ANS CTanbHUX
BigBoAIB nig kytom 90° 3 giameTpom Tpybu 380...400 mm - 0,16...0,21, gna
YaByHHUX - 0,16...0,39; anga TpiiHWKa BCTaHoBMNeHoro nig kytom 90° - 1..1,5;
A8 NPOXiAHUX BEHTUNMIB HOpMarbHOro Tuny - 3,9 i 3 BinbHUM xofom - 0,6;
Ona 3BOPOTHMX KnanadiB piametpom 40..80 mm - 10..22, giameTpom
100...400 mm -2,5...8; ona npuAoMHUX KnanadiB fdiametpom 40..80 mm -
8...12, piametpom 100..400 mm - 3.7, OnNd 3acniHOK Npu MNOBHOMY iX
BigkputTi 0,81...2,06; Ang npoxXiAHUX KpaHiB MpU MOBHOMY iX BIigKPUTTI -
0,29...3,10.
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Ina TpybonpoBOoAiB 3HAYHOI JOBXMHU 3 BESTMKOK KIMbKICTHO 3aCniHOK,
MOBOPOTIB, 3BYXEHb Ta IHWWX MepenoH MiCLeBi BTPaTU TUCKY CKNajawTb
3...5% Big h,, W€l JiNaHKW, a 4ng Mepex TBapuHHULLKMX depm - 5...10% Big
N KOXKHOT AINSHKN.

[nga gakicHoi po6oTu NpUCTPOIB, AKi 3abe3nedyoTb BUKOPUCTaAHHSA BOAM
B KOXHOMY NMYHKTI Mepexi NOBMHEH 3anuLiaTuch e AOCTaTHil 3anac Hanopy,
SKWIA Ha3nBaloTb BiflbHUM HaMopoMm. B 30BHILLHIA BOAOMNPOBIAHIA Mepexi de-
pMW, 3riAHO HOPM TEXHOSOMYHOMO NPOEKTYBaHHS, BiH MOBUHEH BYTU HE MeHLU
10 M, @ B NpUMILLEHHAX A8 aBTOHaNyBanoK - 4 M i 4nga Bogopo3BipHUX Kpa-
HiB — 2 M.

6.2.3 BuxigHumMmn gaHnumm ONa po3paxyHKy BOAOMPOBIAHOI Mepexi npu-
MILLEHHS € HOPMUW BUTPAT BOAW CMOXMBaYaMu, HOPM BiflbHUX Hamnopis, cxema
BHYTPILHLOI Mepexi. Ak npaBurio B TBaPUHHWULILKUX NMPUMILLEHHAX Mepexa
BOAOMNOCTa4YaHHS BUTOTOBASETLCS MO TYMUKOBIN CXeMi.

PospaxyHKoBi BUTpATW BOAUN G,y AN HanyBaHHA TBapwvH abo nTuui i3
aBTOHaMNyBariok BU3Ha4aloTbCA 3a (OPMYIo

Qpu = Pi - Ny, (6.17)

Ae  P;- IHTEHCUBHICTb CMOXWBAHHA BOAM i3 HanyBarku TBapuHotw abo
nTuyeto, n/c, Tabn. 6.3;
N, - KiNbKICTb @BTOHaNyBarnok, SKi BUKOPUCTOBYOTbCS Of4HOYacHo, Tabn.
6.4.

KinbKicTb aBTOHanyBamnok n, NpuiMaroTb B 3anexHocTi Bif 3ararnbHol
KiMbKOCTi N, B NMpUMILLEHHi | WMOBipHOCTI TT Ail. MOBIpHICTb Aii aBTOHanysa-
Nnok B fopiBHKE

_ Gom O My
~ 86400-P

Je  Jcm - A0BOBI BUTpaATK Ha NOIHHA ofHiei TBapuHK abo NTulj, i,
m, - KiNbKICTb TBAPWH, SIKUX 0GCNyroBye ofHa HanyBarka.

, (6.18)

KinbkicTb BoAW Ha MOTHHA ofHiei rornosun ckrnagae 90...95% Big Hopmun
HaBeaeHoi B Tabn.6.1.

Po3paxyHKOBI BUTpaTW BOAMW Pi3HUMWU BOAOPO3BIpHUMK Npunagamun Q,
Ha LiNgHLi BO4OMNPOBOAY PO3PaxoBYyeETbCS 32 POPMYSIOH

Q. = an n,- r
" 100
he Q- BUTPaTW BOAW OOHWUM NpUragom, m°/c, Tabn. 6.5;
Ny - KiNbKiCTb OQHOTUMNHWUX BOLOPO3BipHUX Npuniagis,
[T - NpOLEeHT ofHo4YaCHO Aitounx npunagis, Tabn.6.5.
Po3paxyHKOBI BUTpaTK BOAW Ha TEXHOMOMYHI NOTpebun BM3HaYatoTb 3ri-
AHO TEXHOMOrYHUX HOPM.

, (6.19)
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HiameTp Tpyb pospaxoByloTb 3a dopmyrnow (6.9). BinbHWiA Hanip y
KpaHiB i yMrBanbHux 6adkiB NOBWHEH ckragaTth 2 M, Y 3MillyBadiB fasHi - He
MeHLe 4 M, y aBTONyBaroK Noro NpMUMatoThb 3rifHO NacnopTHUX AaHUX.

Tabnuusa 6.3 - IHTEHCUBHICTb CNOXXMBaHHS BOAM i3 aBTOHanyBarsok
B niTpax 3a cekyHy

IHTEHCMBHICTL IHTEHCMBHICTL
Cnoxuead Cnoxuead
cnoXXnBaHHA cnoXXnBaHHA
BenMKa.poraTa KoHi:
xypoba:
KOpOBHU 0,1 gopocni 0,1
OuKK i HeTeni 0,07 MONOAHSK 0,05
MONOAHSK 0,05 BiBUj 0,025
CauHomaTk 3 no- 0,04 3Bipi: nvcuy i necui 0,005
pocaTamu
CBWHiI Ha Bigroaieni 0,03 HopkK coboni, kponi 0,003
Tabnuusa 6.4 - KinbKicTb 04HOYaCHO Aito4nX HanyBanok
n,B Ng n,B Ng n,B Ng
1 2 3 4 5 6
0,015 1 9,6 20 48,5 70
0,15 2 11,0 22 53 75
0,39 3 12,4 24 57 80
0,70 4 13,8 26 61 85
1,08 5 15,2 28 66 90
1,47 6 16,8 30 70 95
1,9 7 18,2 32 75 100
2,4 8 19,6 34 83 110
2,9 9 21,0 36 92 120
3,5 10 23,0 38 100 130
3,9 1M 24.4 40 110 140
4,6 12 26,0 42 118 150
52 13 27,5 44 127 160
57 14 29,0 46 136 170
6,3 15 30,5 48 145 180
7,0 16 32,5 50 154 190
7,6 17 36,5 55 163 200
8,2 18 40,5 60
8,9 19 445 65
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Tabnuuga 6.5 - ButpaTtn Bogn Bogopo3bipHUMK Npuniagamn i NpoLeHT
iX ofHoYacHori gii

ButpaTun KinbKicTb OAHOYACHO fito4mnx
BoAMW, nfc npunagis, Bigc.
MpoTo4Ha >|<ono_6|<oaa Hany- 0,05 100

Banka ang ntuui

KpaH ans 3anoBHeHHA
BOJOMNIRHUX KOPUT | HanyBanok 0,30
KpiMm aBTOMaTUYHMX

Mpunag

100 (3 O 4HUM KpaHOM)
50(6inbLlue 4BOX KpaHiB)

KpaH ang muTTd nignoru 0,50 3rigHo TexHonorii NpoekTy
|_|pVI'CTpIVI AN nNigMMBaHHS 0,07 100
BUM'S

Micna nonepefHbLOro BM3HaYeHHA fiameTpiB TpyO Ha BCIX AiNgHKax mepexi
BM3Ha4aKTb HeobXigHWIA Hanip h,, Ha BXoai TpybonpoBogy B NPUMILLLEHHA

hy=h +h,+¢,-h,, (6.20)

he h, — nepeBuLLEHHS pPiBHA Harndanblle i HakBULLLE PO3TALLOBAHOIO CrOXW-
Baya BOAW Hag piBHEM HeobxigHoro Hanopy (Hanpukniag nigraoru
NPUMILLEHHS) M,
he — HOPMaTUBHWUA BINbHWIA HaMip KPUTUYHOIO Npunagy, M,
&= 1,15 — koediLjieHT AKUI BpaxoBye MiCLIEBi BUTpaTW Hanopy,
hp — 3aranbHa KiNbKICTb BTpaT HANnopy Ha NOAONaHHA onopy TepTHd BOAM
No CTiHKax Tpy® Ha BCIH iX [OBXWHI, M.

Akwo pospaxoBaHuidi no dopmyrni (6.20) Hanip 3Ha4HO BiApPI3HAETLCA
Bi HaMopy Ha BXof4i B NPUMILLEHHS, SKWIA NOBUHEH BYyTK 7...12 M, TO AiamMeTp
Tpy6 HeobxigHO 3MIHWTM.

6.2.4 MpofyKTMBHICTL Hacoca MiHii BogonocTavyaHHA, MICTKICTb | BUCOTY
HanipHo-peryroyoro pesepeyapa (6aliTn) BU3HaYaKOTLCS 3a Takow gop-
MYyo0

Q o
Q, = ol A 6.21
H t,-n, ( )

ae «;,=1,05...1,10 — KoediLjieHT, AKMIi BpaxoBye BUTPaTW BOAM Ha BMacHi
noTpedu NpU HagBHOCTI OYUCHUX CnopyL.

BaranbHuii Yac poboTu Hacocie 3a Joby NoBWHeH cknagaTtn 14...16 ro-

AVH npu uinogo6osomy 3abesnedeHi X enekTpoeHeprieto i 6yTU MeHLWUM npu
nepiognyHomy 3abesneyeHHi.
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KinbKicTb HacociB BU3Ha4YaeTbcd 3a OpMYyror
Q
n, =", (6.22)
q.

Le Q. - NpoayKTUBHICTb BUEpaHOro Hacoca, MY/roa.

Butpatn Bogn Ha depmi npoTarom fobu HepiBHOMIpHI. BogoHanipHi
cnopyaun Lo3BONATbL iX perynoBaTy, 3abe3nedyoTb CTanMin pexxum poboTu
BOA0PO30IpPHMX NPUCTPOIB, CTBOPIOKOTEL aBaPIAHWA | NPOTUNOXEXKHWUIA 3anacK
Boau. Ha depmax BoOAOHanipHi crnopyan BMKOPWCTOBYHOTLCH, SK MpaBuIo,
cyuinbHomeTanesi, 30ipHOOMouHi GawTn abo 6OesbawwToBi aBTOMaTUYHI
BOJONIANOMHI YCTaHOBKW.

MicTkicTb pesepByapa BogoHanipHoi GawwTn Vs po3paxoByeTbCcA 3a
hopmynoto

Vo= Vp+Vp+V,, (6.23)
je V,— peryniow4a MIiCTKiCTb pesepsyapa ballTu, m>;

V,, — NPOTMBONOXEXHa MICTKICTb peaepsyapa, M>;
V, — aBapiiiHa MicTKicTb pesepByapa, M°.

Peryniotoda MICTKICTb pe3epByapa OallTW BU3HAYaETbCA METOLOM
cKnagaHHs poapaxyHkoBoi Tabnuui 6.7 abo MeTogom nobyaoBu iHTerpanbHo-
ro rpadgika puc.6.3 Ha OCHOBI JaHWX BUTpaT BOAM CNOXUBa4Yamun MpOTArom
Jobu, Tabn.6.6 i nogaui ii B pe3epByap HAaCOCHOK CTaHLjEr.

Ona Toro, wob cknacTu pospaxyHkoBy Tabnuuto abo nobyayeatu
iHTerpanbHUIi rpadik HeobXigHO BU3HAYNTWN NPOAYKTMBHICTE HACOCHOIT CTaHLji
3a foby (6.21), aka nogae BoAy B pesepByap bawtu.

Hanpuknag, Ha depMi Benukoi poraToi xy4obu, aka cnoxveae 3a foby
73,4 M° Bogu, 3rigHo 1o6oBOro rpadika, Tabn.6.6, HeobXigHO BU3HAUYUTK pe-
rynrdy MICTKICTb pe3epByapa GawTu npu SesnepepBHit poboTi HacOCHOI
CTaHUii 16 i 24 rognHu Ha Joby.

Qurs = 2100 _ 48m° /200
2.8
Q/_/24 = % :3,2 M\3 /200

ae Quys Quoq — BIANOBIAHO NPOAYKTMBHICTE HACOCHOI CTaHLii npu poboTi Npo-
TroM go6w 16 i 24 roaunHu, m°irog.

Lli npoaykTuBHOCTI cknagatTb 6,25 i 4,2 BifcoTkM Bif Qmax.a
MMorognHHe cnoxmBaHHA BOAW (epMOlo B MpoueHTaX Bif Quexs 13
Tabn.6.6 3aHOCUMO B APYry KOMOHKY Tabn. 6.7, a TPeTHo i LWOCTY NOroguHHY
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NPOAYKTUBHICTb B NPOLEHTaX Bif Qpaxs HACOCHOT CTaHLT, 3riAHO 3 4OGOBUM
rpagikom 1i poboTn (6esnepepsHo 3 4 fo 20 rognHu | 6esnepepsHO 24 rogu-
HW).

Tabnuua 6.6 - ButpaTtn Bogn NpoTarom obun Ha depmax

BuTpatn Boam B npoueHTax Bi Quaxa.

[floanHK

Robu Benuka pora- CBUHI Bibui Mruus

Ta xygoba

0..1 3,1 0,25 0,6 -

1.2 2,1 0,50 0,7 -
2.3 1,9 0,50 0,5 -
3.4 1,7 0,75 0,9 -
4.5 1,9 3,75 1,6 -
5.6 1,9 6,00 1,6 -
6..7 3,3 6,00 7,4 3
7.8 3,5 5,50 16,0 6
8.9 6,1 3,25 10,3 10
9..10 9,1 3,5 5,8 8
10.,.11 8,6 6,0 8,6 8
11..12 2,9 8,5 2,1 10
12..13 3,3 8,5 12,6 6
13..14 43 6,0 5,1 6
14..15 4.8 5,0 9,0 8
15..16 2,9 5,0 4.4 8
16..17 10,0 3,0 3,5 8
17..18 4.8 3,5 3,5 10
18...19 2,9 6,0 4.0 5
19..20 3,1 6,0 3,5 4
20...21 2,6 6,0 23 -
21..22 6,5 3,0 1,3
22..23 5,3 2,0 0,4 -
23..24 3.4 1,0 0,3 -

BCLOTO: 100 100 100 100
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PucyHok 6.3 - IHTerpanbHuid rpadik BukopucTaHHa (1) i nogadi (2, 3)
BOAM B pe3epByap npu poboTi HAacOCHOI cTaHUii BignosigHo 16 i 24 roguHu Ha
noby.

BpaxoBytoun NoroguHHe CNOXWBaHHS BOAW | NPOAYKTUBHICTb HACOCHOI
CTaHUii oBuncnaemo AnS KOXHOT roguHu Aobu anrebpaiyHy pisHUL MK
CNOXMWBaHHAM BOAM | NPOAYKTUBHICTIO HACOCHOT CTaHLUii i 3aHOCMMO B KOMOH-
KW 4oTMpK i cim Tabnuyi 6.7.

3rigHo 3 rpagikom poboTM HACOCHOI CTaHUil pesepByap GawTu
MOBHICTHO CMOPOXKHIOETECA O YETBEPTIN roguHI, Npu poboTi HAacOCHOT cTaHuji
16 rogvH npotarom 4obu i 0 4BagudaTb YeTBepTil roguHi, npn poboTi NpoTa-
rom Bciei obu. B Lel yac BkNoYaeTbea B pobOTy | HacocHa craHuisa. Tomy,
Wob BU3HAYNUTK 3arMLLKK BOAW B pesepByapi 6allTu Ha KOXHY roguHy aobwu,
HeobxigHO anrebpaiyHi pisHWLi CKNacTK, NOYUHAIOUM 3 Yacy HAMNOBHEHHSA pe-
3epByapa 6aWTwn i pe3ynbTaTy BiANOBIAHO 3aHECTW B KOMOHKW N'ATb i BICIM
HanpoTh roanH fobun. 3 YeTBepToi Ha N'aTy roguHy, Tabn.6.7 BuTpaTn BOAM
cknagatTb 1,9%, a NpoAyKTUBHICTE HACOCHOI cTaHUii 6,25 i 4,2% BignosigHo
npn poboTi ii 16 i 24 roguHn Ha goby. B ubomy Bunagky anrebpaivyHa cyma
6yae fopiBHIOBaTH
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6,25-1,90=4,35%

4,20 - 1,90 = 2,30%

3anuwkn Bogu B pesepByapi byayTb AOPIBHIOBATU Ha L0 roguHY Bid-
noBigHo 4,35% i 2,30%, a Ha LWOCTY roAnHy LOPIBHIOBATUMYTE CYMi 3amLLKIB
3a nonepegHi roguHn i anredpaidHi PisHWULI 3a L0 rOAMHY.

4,35 +4,35=870%

103+23 =12,6%

MakcumarnkeHi 3anuwkmn Bogun B pesepsyapi 6awTh i BU3HaYatoTb pery-
THoOYY AOro MICTKICTb.

[na HaesepeHoro npuknaga BignoBigHO 26,6% i 14,8% Bi Qpaxe. FK
BUOHO i3 pPO3paxyHKiB 3 CiMHagudatoi Ao  BiCIMHagUATOl  rOAWHU
3abesneveHicTb Bogot hepmun Byge Ha 0,6% MeHLwe noTpebu, B LbOMY BU-
nagKy peryrotoda MiCTKICTb pesepByapa 6awTh byne gopiBHIOBATH

142+0,6)-Q
V. = ( s ’ max.0. _ 0148
P 100 ’ Qmax.@.

abo
V,=0,148 73,4=10,86 M’

LLlo© BM3HAUMTK peryntordy MICTKICTb pe3epByapa BogoHanipHoT Halu-
TV 3a JOMNOMOrOHK iHTerpaneHoro rpadgika (puc.6.3) HeobxigHo no oci abecuunc
B BUBpaHomMmy macliTabi Bigknactn roanHn obw, a no oci opguHaT - CyMapHi
MOrOAWHHI BUTPaTW BOAW | CyMapHy MOroAWHHY MNPOAYKTUBHICTL HaCOCHOI
CTaHUii B npoueHTax Bil Qumaxs. 3'€4HaABLUM BiANOBIAHI Kpanku Ha rpadiky mMix
cob010, 3aePKUMO iHTerpanbHUI rpadik BUTpaT BogW 1 i iHTerpanbHi rpadikm
nogadi Bogu B pesepByap GawTu npu LinofoboBii PIBHOMIPHIA poBOTI
HacociB 3 i piBHOMIpPHIlA poboTi ix NpoTarom 16 roguH ( 3 4 o 20 roguH) 2.

Mo iHTerpanbHOMY rpadiky, puc.6.3, peryniordy MICTKICTb pesepByapa
V, BU3HAYaoTb No CyMi HalbINbLUUX 3Ha4eHb PisHWLbL OPAUHAT MDK KpUBOIO 1
BUTpAT BOAM i NiHIAMK 2 i 3 nogadi BOAW, B3ATUX NO Pi3Hi CTOPOHWU KpmBOi 1,
Lo BiANOBIgae MakCUManNbHOMY HaANULLIKY i MakCUMareHUI HegocTadvi BoAu
B pe3epByapi

V. = (K; + K;)Qmax.g.

6.24
P 100 (624

ne K1'— MaKcuUMaribHa pisHULA MDK opAuHaTaMy nofadi i BoAonocTavyaHHs,
WO BignoBigae MaKkcUMarbHOMY HagfuvWKy BoAW B pe3epByapi,
npow,;
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K1"— MaKcuMMaribHa pisHULA MDK opAuHaTaMn BoonocTaqdaHHs i nogaui,
o BiagnoBiJae MakcMMarbHiA HegocTadi BOAW B pesepByapi ,
npou,.

Tabnuua 6.7 - Po3paxyHKoBI AaHi B npoueHTax Bif Qumaxs OO BU3Ha-
YeHHS MICTKOCTI pesepByapa Vs BogoHanipHoi 6allTu

Hacoc npautoe 14 roauH Ha| Hacoc npautoe 24 roouHn
noby Ha foby

Butpatu anre6- anre6-
F'ofuHN | BOAW 33 | nopaya | paiyHa |3anmWLki| nojava | paiuHa |3amnuiku
Ao6u AoGy BOAWU B | pi3HMLSA | BOAW B | BOAW B | pi3HMLS | BOAU B

hepmMoio| pesep- Mi>K pesep- | pesep- MDK pesep-
Byap |nofad.i| Byapi Byap |nofad.i| Byapi
BUTP. BUTP.
1 2 3 4 5 6 7 8
3,1 0 -3,1 5,70 42 1,1 1,1
21 0 -2,1 3,60 42 21 3,2
1,9 0 -1,9 1,70 42 2,3 5,5
1,7 0 -1,7 0 472 2,5 8,0

1,9 6,25 4,35 4,35 4,2 23 10,3

1,9 6,25 4,35 8,70 4,2 23 12,6

3,3 6,25 2,95 11,65 4,2 0,9 13,5

3,5 6,25 2,75 14,4 4,2 0,7 14,2

©OINO O KN =O
oloNolonwiN=

) 6,1 6,25 0,15 14,55 42 -1.9 12,3
9..10 9,1 6,25 -2,85 11,70 42 -4.9 7.4
10...11 8,6 6,25 -2,35 9,35 42 -4.4 3,0
11..12 2,9 6,25 3,35 12,70 42 1,3 43
12..13 3,3 6,25 2,95 15,65 42 0,9 52
13...14 43 6,25 1,95 17,60 42 -0,1 51
14..15 438 6,25 1,45 19,05 42 -0,6 45
15...16 2,9 6,25 3,35 22,40 42 1,3 58
16...17 10,0 6,25 -3,75 18,65 42 -58 0
17..18 438 6,25 1,45 20,10 42 -0,6 -0,6
18...19 2,9 6,25 3,35 23,45 42 1,3 1,3
19...20 3,1 6,25 3,15 25,60 42 1.1 2,4
20..21 2,6 0 26 24,0 42 1,6 4.0
21..22 6,5 0 6,5 17,50 42 23 1,7
22..23 53 0 -53 12,20 42 -1.1 0,6
23..24 3,4 0 -3,4 8,80 42 0,8 1,4
Beboro 100
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B HaBefeHoMy npukragi, puc.6.3
K;=12%, K,=18%, K;=3%, K;=18% .

Vi = (18+190)§"7M = 0,27.73,4=198m°

V — (12 + 3)anax 0.
p2d 100

Po3paxyHKkn nokasyroTb, WO npu poboTi HacocHOoi cTaHLuii 16 roguH Ha
LoBy perynoludy MICTKICTb pesepByapa 6alT HeodxigHO Maibke B 4Ba pasu
GinbLy HiX nNpu Kpyrnogobosir poboTi. o6 3abe3neuntn 3anac Boau, SKui
BMKITOYMB 61 MOXIUBICTE NOBHOMO CMOPOXHEHHS pe3epByapa fallTu B rogu-
HW NiK, BUOpaHy peryntorody MIiCTKICTe HeobXigHO 36inbwnTh Ha 2...3 BigcoT-
Ku.

=015.734=110m°

B cyyacHux cuctemax BOQOMNOCTaAYaHHA epmM perynordnii ob'em pe-
3epByapa 6awTn He nepesuLyye 5...10% Big 3aranbHoro ob'emy.

AKLLo BiAOMI MakcuMaribHa NPOAYKTUBHICTL HAcoca i MakcumarnbHO f10-
NyCTUMa KinbKiCTb BKMOYEHb Oro 3a A00Y Qpas TO PErymOUnin ob'em pe-
3epByapa 6alTy MOXHa BU3HAYUTK 3a (DOPMYIIOHD

— 6anax 0.
72 )

Vv,

f (6.25)

max 0.

[Mpy aBTOMAaTUYHOMY KepPYBaHHI HACOCHOK CTaHUiE KiNbKICTb BKIHO-
YeHb cknagae He Ginblle 2...6 pasis Ha Joby.

HeobxigHniA  peryntotoumii ob'eM  NOBITPAHO-BOASAHOIO  KOTMa
aBTOMaTU4HOI 6e36allTOROI BOLOKAYKM PO3PaxOBYETLCH 3a TaKok hopmy-
noto

V. = 0’004aerax.O. i PK

p )
Z,

(6.26)

e Py-TUCK B KOTMi NpU SKOMY pere TUCKY BKIoYae B poboTy Hacoc, MIa;
Z,— JONyCcTUMa KiNbKiCTb BKITOYEHb Hacoca Ha 4oby.

OnTUMansHUM € pexxuM poSoTK AN TYWiHHS Noxapy i3 6alTi, NpoTu-
NOXeXHa MICTKICTb pesepByapa po3paxoByeThCS 3a (HOPMYIIO

V, =06(Q,. +Q,) (6.27)

Je Q,— BUTpaTV BOAU HA TYLLIHHA NOXapiB (O4HOro BHYTPIWHLOIO i 0f-
HOro 30BHiLLHBLOrO) NpoTarom 10 XBUIWH, N. AnNg TBapUHHULb-
knx epm Q, = 10 n/c.

HeobxigHWIA aBapiiHWiA 3anac Boan V, 3amexuTb B OCHOBHOMY Bif
HaginHOCTI pobOTU CUCTEM BOAOMOCTAYaHHA | enekTposabesneyeHHs, a Ta-
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KOX Bif HAgBHOCTI pe3epBHOro obnagHaHHg i Moxe gopisHtoBath (1,05...2,0)
Qmax-

PospaxyBaBLUM 3aranbHUiAi o6'em pesepByapa BogoHanipHoi bawTn Ve
OKPYIMIOKTE WOro 40 HakbnuK4oro no ctaHgapTy i 3rigHo Tabnuui 6.8 Bubu-
patoTb TWN | Mapky 6alTu.

[MOBHWIA BMICT rigponHEBMaTUYHOrO 6aka aBTomMaTuyHOl 6e3baluToBoi
BOAOKAYKW PO3PaxoByHOTb 32 (POPMYIIOH

V=V, L
1-a
ge  f =(1,1..1,3) koediuieHT 3anacy BMicTy baka;
o - BiHOWEHHSA abCoNTHOro HaMEHLLOro TUCKY 40 MaKCUMarlbHOrO,
0,75 - Anga ycTaHOBOK, AKi NpaLtoloTb 3 TUCKOM Ao 75 m i 0,6 - ang
YCTaHOBOK, SKi NPaLooTh 3 TUCKOM BifblUmMM 75 M.

(6.28)

MakcumaneHuiA TUcK P, B rigponHeBMaTuU4HOMY 6ali, npu AKkomy
BiKITOUYAETLCHA HAcOC JOPIBHIOE

P +1
a

BpaxoBytoun BMICT rigponHeBMaTMYHOro 6aka i HeobXigHUIA Makcu-
MarnbHUIA TUCK B HbOMYy, Mo Tabnuui 6.9 BMbUpatoTb | Mapky aBTOMaTWUYHOI
©e36aluToBOI BOJOKAYKHN.

P =

-1. (6.29)

Tabnuusa 6.8 - TexHiuHi XapakTepuUcTnki BOJOHanipHMx dawr

Mapka 6awwTK
[NokasHUKN

BP-15A BP-25 BP-50
MoBHa MICTKICTb 6alTu, M° 29 48 96
MicTKicTb pe3epByapa, M° 15 25 50
MiCTKICTb BOAM B KOMOHI, M° 14 23 46
Bucota go fHa 6aka, M 8..12 10...16 10...16
HiameTp 6aka, M 2,6 3,0 35
HiameTp KOnoHn, m 1,5 1,5 2,0

Tabnuua 6.9 - TexHiuHi XapakTepUcTUk aBToMaTUYHMX 6e3baluToBKX
BOAONIAAOMHUX YCTaHOBOK

. [MOTYXKHICTb

Mapka Mopava, m/rog Hanip, m Mapka Hacoca ABMTyHa, KBT
BY-5-30 5 30 BK-2/26 3,0
BY-7-65 7 65 €LB-6,3-85 2,8
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Bucoty BogoHanipHoi 6alTn Hs BU3Ha4awTb i3 yMOB 3abesneyeHHs
HeoOxigHOro Hamnopy B HawygamneHHiWwiA Toudui Big OalwTW BOLOMPOBIAHOI
MeEpEeXi.

Hs=h,+> h+(h, -hs), (6.30)
ne he - BINbHWIA Hanip HanyganeHHIWoro i HanBULLE PO3TALLOBAHOIO
cnoxuBaya, Mm;
> h=(>hm+Y hm) - saransHi BTPaT! TUCKY Ha AINSHUI Mepexi Big
fawWTh 4O KPUTUYHOTO, Haganblle po3TalloBaHOro
cnoxuBaya, Mm;
(h,7 —h5) - Pi3HWLA recfe3nyHNX BIAMITOK 3emni 6ing HalyganeHHiworo
cnoxmBaya i y 6awTu, M.

HayganeHHilwnm i HeBWUIOHUM CNOXMBaYeM € TOW Yy 4KOro onip
(Zh +hn) HaWbinbwuiA. Mpu 3agaHin BUCOTa BogoHanipHoi 6awTw i3 dop-
Mynu (6.30) BU3Ha4atoTb hs.

6.2.5 3aranbHuii TUCK H,,, SKWIA MOBUHEH YTBOPIOBATK HAcoC Npwu nogaui
BOAMU B pe3epByap BoAOHaNIpHOT BallTy MOXHa BU3HAYUTK 32 (DOPMYSIOHD

H,=h +>hs+>h,, (6.31)

ae h, - cyma reofesnyHNX BUCOT BCMOKTYBaAHHS i HarHiTaHHs, To6To
BiilCTaHb NO BepTUKani MDK HaWMEeHLMM piBHEM BOAU B
CBEPAIOBUWHI | MakcMMarieHUM piBHEM BOAWM B pesepByapi
fawTu, M;
Zhﬁ, ZhH - BiAMOBIAHO 3ararbHi BTpaTy TUCKY Y BCMOKTYHOYOMY i
HarHiTatouomy TpybonpoBogax HAaCcOCHOT CTaHLii, M.

BpaxoBytoun nogavy i TUCK, SKi MOBUHEH CTBOPKOBATU Hacoc, TUM mpke-
pena Boau i Bogo3abipHoi cnopyau, BubUpatoTe TUMN | MapKy Hacoca, Tabn.
6.10.

MOTYyXHICTb enekTpoaBuUryHa P, aka HeobxigHa Ans npueogy B Ait0 Ha-
cOCa PO3pPaxoBYETLCA 3@ POPMYSIOD

_ Qy-Hy - pg - Ky
T 1029 m,

Ae  pp - WINbHICTb BOAK, KI/M ;
Ky - KoedilieHT 3anacy NOTYXHOCTI (NpUIAMaloTb NpU NOTYXHOCTI 40
0,75 kBT - 2; Big 0,75 po 1,5 kBT- 1,5; Big 1,5 0o 3,5 kBT - 1,2; Bif
3,580 35kBT-1,15i 6inbwe 35 kBT - 1,1);
n - KoedilyieHT KopucHOI fAii (AKWA [OPIBHIOE AMA BigLEHTPOBUX
HacociB - 0,5...0,8; nopwHesux -0,5...0,6; Buxposux - 0,25...0,5)
1y - koedilieHT KopucHOT Aiii nepeaavi.

, (6.32)
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Tabnuua 6.10 - TexHiYHi xapakTepucTUKKn 3arnnbreHunx BigLEeHTPOBUX

HacociB
[MoTYXHICTb
Mapka I'Iogaqa, Hanip, m KK, en. gamryHa,
m-/rog, Hacoca
kBT
1 2 3 4 5

3LIB 6-4-190 4 190 0,58 45
3LIB 6-6,3-85 6,3 85 0,68 2,8
3LIB 6-6,3-125 6,3 125 0,65 45
3LIB 6-10-50 10 50 0,66 2,8
3LIB 6-10-80 10 80 0,56 45
3LIB 6-10-110 10 110 0,64 55
3LIB 6-10-140 10 140 0,66 8,0
3LIB 6-10-185 10 185 0,69 8,0
3LIB 6-10-235 10 235 0,59 11,0
3LIB 8-25-100 25 100 0,64 11,0
3LIB 8-25-150 25 150 0,67 16,0
3LIB 10-63-110 63 110 0,75 32,0
3LIB 10-63-270 63 270 0,72 65,0
3LIB 10-120-60 120 60 0,75 32,0
3LIB 12-160-65 160 65 0,78 45,0
3LIB 12-160-100 160 100 0,725 65,0
3LB 12-210-25 210 25 0,75 22

6.3 PO3PAXYHOK BOJO3ABE3MNEYEHHA HA NMACOBULLAX

Ha nacoBuLyax pagiyc BOAOMNOK NpUAMaloTb B CepefHbOMY AN Benn-
Koi poratoi xyaobwu - 3...4 kKMm; Ansa koHel -4...5 KM; gnsg oBelb - 2,5..4 KM |
An8a cBUHEN - 1...2 KM.

Mpn  nNpoekTyBaHHI  NYHKTIB  HanyBaHHA TBapWH  BW3Ha4YaloTh;
MaKcUMarbHi BUTPaT BOAMU 3a A00Y Qnace MaKCUManbHi BUTPATW BOAM Ha
ofiHe MoiHHA Q,, a TAKOX MaKCUMarbHi BUTPaTU BOAW 32 FOANHY Qpay -

MakcumarnkeHi BUTpaTh BoAM 3a L00Y 0B4YMCHIOTECS 3a (POPMYSIOH

Qaxo =9 M-y, (6.33)

e g - CMOXMBaHHA BOAW OJHIE TBAPWHOLO NpoTarom gobu, m;
m - KiNbKICTb TBAPWH, AKi 06CIYroBy€e NyHKT HanyBaHHA TBapWH, ronis;

g = 1,3 - koedilieHT HEPIBHOMIPHOCTI CNOXWBaHHA BOAW.
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KinbKicTb BOAM, AKy CNOXWUBAKOTL TBAPWUHU 32 OfHE MOITHHA PO3PaxoBy-
€TbCA 3a POPMYIIOH

QP — Qmaa.@. , (634)
n
ae n=2.3KinNbKiCTb HanyBaHb TBapUH NpoTArom fobw (4ns Kopis

n=3.4)

MakcuMarbHi BUTpaTW BOAM NPOTATOM FOAWHM BU3HaYaloTbesa 3a (op-
MYIIOH0

Q
Qrax 2 = ?p, (6.35)
ne T=(0,5...1,0) - yac HanyBaHHSA TBapWH, rof.
HeobxigHnin ob'em 0aka Vs Ha NYHKTI HamnyBaHHA TBapWH
BM3HaYaeTLCA 32 QOPMYSIoH
-m
Vs = L, (6.36)
1000n

3aranbHa [OOBXMHA KopWTa L Ha MyHKTi  HamnyBaHHS  TBapWH
PO3PaxoBYETLCA 3a (HOPMYIIOH

L= L/t (6.37)

T
Je L - [0BXWHA KOpWUTa AN oAHie TBAPUHU, M;
t - Yac HanyBaHHA ofHiel rpynu TBApUH, XB.

[nga Benukoi poratoi xygootu - [=05.075Mmi t=7xs.
Ans oBeLb i Ki3 - /=0,25.035mit=3xB.
0N8a KOHEW - [=04.06M i t=6xB.
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7 MALWWVMHHE OOTHHSA KOPIB
7.1 OOINbHI YCTAHOBKW | OPIAHI3ALIA OOIHHA

3anexHo Big cnocoby yTpuMaHHA KopiB, iX NPOAYKTUBHOCTI, po3mipiB
dhepmMy, MPUAHATOT TexHonorii Ta opraHizauii MallWHHOro [AOIHHA KOpiB,
€KOHOMIYHMX MOXIMBOCTEN rocrnofapcrtBa And KOXHOI depMu BUBUPaOTL
LOINbHY YCTaHOBKY NeBHOro Tuny. [OINbHI YCTAHOBM 3a MPU3HAYEHHAM
NOAINAKTL Ha YCTAHOBKW ANSA AOTHHA B CTiAnax, 4Ns LOIHHA B AOINbHUX 3a-
nax Ta niTHix Tabopax.

3a KOHCTPYKTUBHUMW | TEXHOMOTMNYHUMKW O3HaKaMW AOIMbHI YCTaHOBKM
NOAINAITL Ha cTauioHapHi i nepecyBHi. CTtauioHapHMMK 0OBnagHyTh
NPUMILLEHHS KOpiBHMKIB abo AOINbHI 3anu, nepecyBHi BUKOPUCTOBYHOTb ANS
LOTNMbHUX MaidaH4yuKiB, NpU YTPUMaHHI KOpIiB Ha nacoBuax Ta B MITHIX Ta-
bopax. Y 3MMOBMWIA Mepiod iX MOXHa 3acTOCOBYBaTW B AOiNbHOMY 3ani abo
BesnocepeHLO B KOPiBHWKAX Ha depmi.

Mpy OOTHHI B KOPIBHUKY TBapWHW 3HaXoOATLCA Ha NpuB'Asi, a AOinbHi
anaparty nepemiLlyoTbCa MaicTpoM MaLlWHHOMO AOTHHS Bif O4HIET KOPOBKW A0
iHWo . Ako AoiHHA BiAByBaeTbCs B AOINbHOMY 3ari, anapaTu 3Haxo4aTbCs
Ha OfHOMY MiCLli, @ pyXaloTbCs KOPOBMU.

[lo ycTaHOBOK ANS AOIHHA B CTilnax HanexaTb YCTaHOBKW 3 nepeHoc-
HUMK BigoHamu, rgramu, pesepByapamu Ta MONOKOMNPOBOAOM.

[Ona OoiHHS KopiB y AOINBHOMY 3ari BMKOPUCTOBYHOTbL CTalioOHapHi 1
NepecyBHi YCTaHOBKU 3 iHAMBIAYarbHUMW NOCAIAOBHUMW Ta napanenbHUMK
NPOXiQHUMW CTaHKaMW, 3 [PynoBWMMU, iHAMBIAyanbHUMKW Ta MNPOXigHUMM
KOHBEEPHOTO TUNy.

[oiHHA B CTilinax y nepeHocHi OigoHM 3acTOCOBYHTb Yy HETUNOBMX
KopiBHMKax Ha 100 i 200 kopiB Ha manux depmax Ta dpepmax 3 HU3bKUM
piBHEM MeXxaHi3auii, a TakoX y poAurbHUX BigdineHHax. [JOiHHS y cTinnax B
MOSIOKONPOBIA BUKOPUCTOBYIOTL Ha MexaHizoBaHWx thepmax, 3abygoBaHuX
TUNOBUMMW NPUMILLEHHAMU 3 MOMOYHUMU BigJiNeHHamMKU, obnagHaHWM ona-
TNEHHAM, BEHTUNALIEI Ta KaHanisauieto.

Ha pekoHcTpylioBaHMX | HoOBUX dhepmax 3 Oesnpus'asHuMm Ta
NPWB'A3HUM YTPUMaHHSIM TBapWH, BUCOKMM piBHEM MexaHisalii BCiX BUMPoOO-
HUYMX npoueciB Ta 3aCTOCYyBaHHAM  BIi4NOBIAHUX NMaHyBanbHUX N
TEXHOMOTYHUX pillleHb KOPIB AOATL Y A OiNbHOMY 3ari.

[na noiHHAa KopiB y cTinax 3acTtocoBytoThb ycTaHoBku AI-100A, All-
1006, OAC-2B6, IAC-2B i3 36upaHHAM Morioka B nepeHocHi 6igoHu ta AIM-
8, AOM-8A, MBC-12 3 TpaHCNOpPTYyBaHHAM MOSIOKa MO MOSOKONPOBOAY B MO-
NoYHe BigAaineHHs kopiBHMKa abo depmu, (Tabn.7.1).
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Ona obnagHaHHA [OINbHUX 3aniB BUKOPUCTOBYKOTb YCTAHOBKW TWUMy
"Tangem”, YOT-8 i YOA-8A 3 iHOMBIAYaNbHUMK cTaHkamuy, "AnuHka" YOE-8A i
YOA-16A 3 rpynoBUMKU CTaHKaMW, KOHBEEPHI [0inbHi ycTaHoBkM YA-100, a
TakoX yHiBepcarnbHi YAC-3A i YAC-3b 3 napanensHUMK NpoxigHUMK CTaH-
Kamu. Bci BOHW cknagatoTbea 3 6a30BUX AeTarnei Ta CknagoBMX YacTuH, WO
BXOAATE [0 ckragy ycraHoBok AOM-8 i AOM-8A. PisHuua nondrae B
HasiBHOCTI KOHCTPYKTUBHUX €NeMeHTIB AOINbHUX CTaHKiB, cUCTEMU posfdadi
KOMOIKOPMIB | enemeHTiB aBToMaTu3aLii OKpeMnx TEXHOMOMYHUX onepaLii.
YHidpikayiga ymx yctaHoBoK gocsrae 70-80%. Mk co60t0 BOHW Pi3HATLCS 3a
KiNnbKiCHUM cknagom 6a30BKX BY3fliB Ta arperaTiB i TEXHIKO-eKOHOMIYHUMU No-
KasHukamm (Tabn.7.2).

Tabnuua 7.2 - TexHIUHI XapakTepUCTUKN yCTaHOBOK AN AOTHHSA KOPIB y
LOTNbHOMY 3ani

| S5 & 8 o8
MoKa3sHMKK = < o, < £ | §o
> S5 8 ¢ >
1 2 3 4 5 6 7
KinbkicTb KopiB, Ha Akmx pos-| 180- | 160- | 200- | 180- | 300- 100
paxoBaHa yCTaHOBKa, rornis 200 180 | 220 | 200 | 400
KIJ'IbK.I.CTb MalicTpiB MalWuHHO-| 1 5 1 5
ro 4oiHHA
KinbkicTb onepaTopiB ANa ke- 1 _
pyBaHHS pPyXoM Kopis
LKUI-J;II::KICTI:: LOinNbHUX anaparis, 8 16 8
[MpoAYKTUBHICTL [OIMNBHOI YC-
TaHOBKM 3a 1 rog. pobotn,| 72 62 80 70 100 | 40-50
KopiB
YcTaHoBnNeHa NoTyXHiCcTb, KBT | 19,4 22 25 55
MexaHiam posfiayvi KOHLIKOPMIB:
MicTKicTb ByHkepa, M° 0,53 2 025
[oBXWHa WwanbdoBoro TpaHc- 30 46 )
noptepa, m
MoTyxHicTb npuBoga, kBT 1,1 K 08 | -

["onoBHa BaKyyMHa cUcTemMa:

Bakyym-cunoBsuin arperat YBY- 5 1
60/45, wWr.

[MoTyXHICTb NpuBoAa, KBT 4

Maca ycTaHoBKW, KT 4000 | 4105 | 4190 | 4300 [12800] 3150
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7.2 300TEXHIYHI BAMOI'M 4O AOINbHUX YCTAHOBOK

3 MeTok 3abesneyeHHs SKICHOro LOTHHA KOpiB BCi AOIMbHI yCTAHOBKM
MOBWHHI BigNoBIiAaTU Crigylounm 300TEXHIYHUM BUMOTaMm:

1) 3abesnevyBaTy CTUMYMALiD MofokoBig4adi i NOBHe BWAONOBAHHA
KopiB 6e3 py4Horo fofoto;

2) 6yt obnagHaHWMK 3acobamMu aBTOMATUYHOrO PErynioBaHHA Bakyy-
METPUYHOro TUCKY B CUCTEMI | YacTOTKW NyrbcaLii AoiMNbHUX anapartis;

3) 3abesnevyBaTu NoBHy Be3neky TBapuH i 06CryroByoHoro nepcoHany
nia Yac AOiHHS ;

4) He cTBOpPIOBATY 3alBWIA LWYM Nig Yac poboTn ;

5) maTn BWCOKYy ekcnnyaTauiiHy HagilHicTb | OyTu npocTMMKM B
obcryroByBaHHI.

7.3 TEXHONOTYHNIM PO3PAXYHOK [OINBbHMX YCTAHOBOK

B 3anexHocTi Big opraHisauii yTpumaHHsa KopiB iX 4oaTb ABa abo Tpu
pasu Ha goby. Haikpalli ymoBM ANS onepaTopiB MaLUUMHHOIO LOTHHA | TBApWH
MOXHa 34IACHUTK B JOINBHUX 3anax.

KinbKicTb A0OINbHUX yCTaHOBOK ANS dpepMu Ny, MOXHa BUSHAYUTK 3a Ta-
KO oopmMynoto

N, = e (7.1)
T-W,,
0e My - KinbKicTb AiRHUX KOPIB;
T — 3aranbHUiA Yac JOTHHA BCiX KOpiB, rof;
W, - NPOAYKTUBHICTL LOINbHOT YCTAHOBKK, ron./rog.

Yac OoiHHA BCi€l Yepean 3rijHO 300TEXHIYHWUX BUMOT He NOBUHEH nepe-
BuwysaTtn 1,5...2,5 roanHun npu JoiHHI B cTiinax i 2,5...3,0 rognHu npu JOIHHI
B A4OIMNbHUX 3anax.

[Mpy NOTOKOBO-3MiHHIA CUCTEMI YTPUMaHHA TBapPWH, KOEMILiEHT BUKOPU-
CTaHHA AOIMbHWUX YCTaHOBOK 36iMbLUYETLCA B TPU pasu.

KinbKicTb  MiHIAHWUX OOINBHUX YCTAHOBOK, $Ki  BUKOPUCTOBYHOTHCH
CTaLioHapHO B KOPIBHUKaX PO3PaxoBYETLCA 3a POPMYIO

Ny, = %, (7.2)
m,
ae  m,- KiNbKICTb KOpIB, AKi o6cryroBye foinbHa ycTaHoBKA.

MpoayKTnBHICTL W, NiHIRHUX OoinbHUX ycTaHoBok A-100A, JAC-2B,
AOM-8, a Takox Tvny "TaHgem" i Y C-3 obumcrnoeTbea 3a (opmyrioro
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60-n,-n,

a

oty by by

(7.3)

e Ng - KiNbKicTb AOINbHUX anapaTiB, abo iHAUBIgYanNbHUX CTaHKIB, SKIi O4HO-
YacHo obcnyroBye ofMH onepaTop,;

Ne - KiNbKICTb onepaTopis, AKi 06CNYroByOTb-A0INbHY YCTAHOBKY;

ty -4ac YNCTOro MaLlWMHHOIO AOIHHS OfHIEl KOPOBHU, XB.;

typ - YaC PYYHUX | MALLMHHO-PYYHUX onepaLi Npu JOTHHI ofHIiel KOpoBU,

XB.;

tmg - Yac MaLUWHHOTO JOLOBaHHS! OAHIE! KOPOBU, XB.

3aTpaTi poboYoro Yacy Ha AOIHHA OAHIET KOPOBU HaBedeHO B TabnuLj

7.3.

Tabnuua 7.3 - Yac py4HUX i MaLLMHHO-PYYHWUX onepaLi npu AOTHHI o4-
Hi€T KOPOBW ONepPaTopoOM cepefHbOI KBaridikaLii

B cekyHaax
Twun foinbHOT ycTaHOBKU
AN-100A, AOM-8 3i
Onepauyt OAC-2bB 36ip| 36opom mo- Tuny Tuny Tuny
MOIoKa B noka B « w |n "
) .| YOC-3A | “Tangem" |"AnunHka
NepeHoCHi | MOroKoNpPoBi
Bigpa A

Bunyck kopoBM B CTaHOK - - 20 22 14
MiamMmMBaHHSA, BUTMPaH-
HSl, Macax BUM'S, 3[10t0- 37 37 5 24 24
BaHHSA NepLnX LiBOK
MOJIoKa
HapiBaHHA cTakaHiB
AoiNbHOro anaparta Ha 18 21 15 9 9
Dinkn
MallnHHe 404 010BaHHs 22 22 22 22 22
3HATTA cTakaHiB i3 fifnoK 7 8 6 4 4
[MepeHeceHHs A0INbHOro
anapata A0 iHWOoi Kopo- 10 10 - - -
BK
3nMBaHHA MOsoKa B 42 ) ) ) )
BigoHn
[Mepexig Bia oAHiei Ko-
POBW A,0 ApYroi nig yac 18 18 8 5 2
LOTHHA
[MepeHoc Bigpa 3 BoAOK
nig Yac AOTHHSA | 3aMiHa 40 40 - - -
BOAM
Bunyck kopoBM i3 cTaHka - - 10 8 8
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Y aBTOMaTU30BaHWX [0iNbHUX ycTaHoBoK YOA-8, YA-16, YJA-100 vac
onepavujiin: MalWMHHE AOAOKBAHHS i 3HATTA AOINBHUX CTaKaHIB 3 AiOK B po3-
paxyHKax He BPaxOBYHTbLCA.

Mpy [OiHHI KOpiB Ha ycTaHoBUi "AnMWMHKA" 3 O4HWM  KOMMIEKTOM

AOIMbHUX anapaTiB Ha fABa rpynoBuMX CTaHKM i NPOAYKTUBHICTE W,y
PO3paxoByeTLCS 3a Tako DOPMYIIoH
60-m,
We1 = ti, (74)
ut

e  m, - KiNbKICTb KOpIB, SKi BMILLY€E OAWH IPYMOBUIA CTaHOK,;
tyr - UMK JOTHHA OfjHiET KOPOBMU, XB.

by =ty +t, — o+t (7.5)
Ae  te - 4ac BMyCKy i BUNYCKY OfHIET KOPOBM B CTAHOK, XB.
SKlo AoinbHa ycTaHoBKa KOMMMEKTYeTbCS ABOMAa  KOMMMEKTamu

LOiNbHUX anapartiB, To ii NPOAYKTUBHICTb W,, pO3paxoBYETbCA 3a TaKo
hopmynoto

W, = 120-m, (7.6)
to
Ae  t, UWKn poBOTH YCTaHOBKM NP BUAOKBAHHI OAHIEI KOPOBU, XB.
tyo +lue + s 2m
_ P mo 88
to=t,+ 5 ( Mr +1], (7.7)

ae M- kinbkicTb onepatopiB, SKi 06CNyroBytTb A0IMbHY YCTAHOBKY.

MpofyKTUBHICTb KapycenbHOT AoIMbHOT ycTaHoBKM Wy BU3Ha4YaeTbea 3a
hopmynoto

n,(60 -t
W _n(60-t,) 0), (7.8)
z('0
0e Ny - KiNbKiCTb 0HOYACHO NpauoYnX AOTbHUX anaparTis,
fo - Yac ogHoro obepTy NNaTOpPMK YCTaHOBKM, XB.
to=t, +t,,+2 (7.9)

KinbKicTe foinbHWX anapatiB abo iHAMBIAYaNbHUX CTaHKIB N,, 9Ki 3gaT-
HWA ofHoYacHo obcnyroByBaTW onepaTop NPW BWUCOKIA SAKOCTI MallMHHOMO
JOTHHSA, BU3HaYaeTbca 3a (OOPMYIIOH

ottt

n, = (7.10)

tMp +t,
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t,» - Yac Harnagy 3a poGoTo OHOro AOINLHOro anapara, XB.

CepefHin Yyac 4nuCcToro AOTHHA ofiHiel KopoBU t, = (4...7) XB., a TaKOX
MoXe BYTW po3paxoBaHUii 3a OPMYyIIoH

t, =0,48q, +184, (7.11)
he q, cepefHii Hafil Big KOPOBUW 3a ofHe AOTHHS, Kr
Qp
= , 712
Ay O-n, o ( )

ne Q- cepefHiii Hafi Bio KOPOBKM 3a PIK, Kr;
H =300 - KinbKicTb AHIB NOKTaLii;
N - KiNbKICTb pasiB AOTHHA KOPIB NPOTArOM 406MU;
a - KoedilieHT, KU BpaxoBYe BiJHOLWEHHA cepeHEOPa30BOro HaJok
00 MakcuMmarbsHoro npuh =2 «=0,6..0,8; npn n=3 «=0,4...0,5.

Ha ocHOBI npoBedeHUX po3paxyHKiB YTOYHIOETLCS TWUMN | Mapka
BMOpaHOi A OINbHOT YCTAHOBKM | BU3HAYaeTbCA LIACHUIA Yac JOTHHA BCIiEl Ye-
peawn dpepmun
my
W,

Micna BU3HaAYeHHS TUMY | KiNbKOCTI AOINbHUX YCTaHOBOK BUOWMpalTb
BiAMOBIAHWIA TUNOBWUIA NPOEKT AOINbHO-MOMIOUHOro 610Ky, Ao4aTok 5.

[OINbHO-MOMOYHNIA BNOK, K NpaBWo 3'€4HYETLCA 3 KOPIBHWKaMK, WO
fosBonde 6yayBaTu HaWKopoTLi 3aKkpuTi nepexodu. Npu LbOMY LUNAXK pyxy
BWOOEHUX | HE BUOOEHUX KOPIB He MOBWHHI nepeTuHaTucCb. [Ina 3abeane-
YeHHs 6e3nepepBHOro pyxy KOpIiB B 4OINbHO-MOMOYHUIA 610K, neped HUM By-
AYIOTb NepeanoinbHUA MadaaHumK i3 pospaxyHky nroli 1,8...2 M? Ha ronoey
roynu TBapuH. [lpn  3MIHHO-NOTOKOBIA  CUCTEMI YTPUMYBaHHA TBapUH
J0INBHO-MONOYHWUIA 610K 3'€4HYETECA 3 NPUMILLEHHAM A8 FO4IBMI TBAPKWH.

T = , (7.13)

¥,

89



8 NEPBMHHA OBPOBKA MOJIOKA

8.1 TEXHONONIYHI NIHII TA OBNAOHAHHA ONA NEPBWH-
HOI OBPOBK/ MOJIOKA

Mpy BMxoAi 3 BUM'A MOMOKO Mae Temnepatypy 35-37°C. Y HbOMY 3Ha-
XOAATbCH MiKpobu HaBiTb Tofdi, KONW AOTHHS BWKOHYBanochb B igearnbHuX
ririeHiYHUX ymoBax. lMpu Takin TemnepaTypi MiKpobu PO3MHOXKYHOTECA LUBWUA-
KO, LLO MpU3BOAMWTL A0 CKUCaHHS Mornoka. LLo6 npunuHut abo oBMexuTm ix
PO3MHOXEHHSA, NOro HeobXigHO HeramHo oxonoguThu. Yacto Npu AOIHHI B MO-
NIOKO  MOTPannsAlTb TAaKOXK CTOPOHHI  AOMIlLKW, TOMYy Woro HeobxigHo
dinsTpyBaTH.

MepBuHHa o6pobka Moroka ckadaeTbCs 3 TPaHCNOPTYBaHHA B MOMOu-
Hy, Aoro obniky, diNbTPyBaHHA, OXONMOMKEHHA Ta 30epiraHHsa. AKWO [OIHHA
KOpiB € MepLUOK NMaHKOK TEXHOMOTIYHOI MiHiT Ha depMax i KoMMrekcax, To
nepBuHHa obpobka 3aBepLuye Ti.

Onga Bnbopy HeobXigHMX MaLUUH i obragHaHHA bepMn Yu KOMNeKcy
NOTPIOHO MaTK Taki 4aHi: NOronis's KopiB Ta iX NPOAYKTUBHICTb, MakcUManbHy
KINbKICTb MOSIOKa Micns KOXHOro AoiHHS abo 3a fo6y, NepcnekTUBU PO3BUTKY
rocnofapcTsa Ha HaNOMKYI POKM.

HalBaxnumeiwow ymoBow npu BMOOPi  ONTUMarbHOro BapiaHTa
TEXHOMOrYHOT cxemn oBpobKM MOroKa € MOTOKOBICTb BUPOGHUYMX NiHIA. 3
MPUHLMMNY MOTOKOBOCTI BUXOASATb NPW PO3pPaxyHKy FOAWMHHOT NpodyKTUBHOCTI
MOJSIOYHOT anapaTypw, fKa Bignoeigae notpebam depmn. 3 eKOHOMIYHMX Ta
TEXHOMOTYHMX MipKyBaHb HargouinbHiwe, Wo6 Uel NoKasHUK ByB MEHLIUM
abo gopiBHIOBaB CyMapHIi KifTbKOCTI MOMOKa, Lo Haf4oeThCS | NoAaeTbesa Ha
MOSIOYHY anapaTypy NPOTAroM roguHu.

MpofykTBHICTL Q MiHii 06POBKM MOMoKa MOXHa BU3HAYUTK 3a opMYy-

noto
c-m,-Q
=—2F (8.1)
365q,-T

ne C - KoeilieHT HEPIBHOMIPHOCTI HaAXOMKEHHA MOroKa, LWo

XapakTepu3yeTbCcs BigHOLEHHAM MaKCUMarbHOMO MICAYHOrO Ha-
010 10 cepeHbOMICAYHOro Hafoto 3a pik (¢ = 1-1,5);
m, - KiNbKiCTb KOpIiB Ha ¢oepmi, ror;
Q, - cepelHbOPIYHNIA Hafiln Ha ofHY KOPOBY, Kr;
K - Koed., Lo BpaxoBye HEPIBHOMIPHICTL pa3oBOro Hagot (npu Tpupa-
30BOMY [i0iHHI Kk = 0,55 ... 0,6);
g, - koedilieHT, AK1A BpaxoBYye TpWUBanicTb fakTaLlii kopis

(g,=08..0,82)
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T - TpMBanicTb 0QHOTO AOTHHA, roA.

BcraHoBnoBaty Ha depmax MOMOYHY anapatypy AyXe BUCOKOI
FOAWHHOT MPOAYKTUBHOCTI HeBawaHO 3 TEeXHOMOMYHUX | EKOHOMIYHUX
MipKyBaHb. Kpim ToOro, cnif nparHyTu 4O MaKCUMarbHOro nifBuLLEHHS
KoedilieHTa MaLUMHOBUKOPUCTAHHA PepMCbKoro obragHaHHA Ta 3HUKEHHS
3aranbHOro CMNOXMWBaHHA enekTpoeHeprii, WO 3a6e3nevyeTbCcs MOBHOMK
3aBaHTaXeHICcTIo obnagHaHHA y FOAWHM MiK.

MoToKoBicTe 0OpobkM MOMOKa, a oTKe i MOoro SAKiCTb 3anexwuTb Big
PO3MIiLLEHHS KOPIBHUKIB Ha dbepmi. MNpu naBinbioHHIK 3abygoBi depmmn Moso-
KO Bif [AOIMbHUX YCTaHOBOK HAAXoAUTb [0 OKPEeMUX MOSIOKO3MUBHUX
NPUMILLeHb, a NOoTiM y BifoHaxX YW aBTOLUCTEPHAX MOro TPaHCMOPTYTL A0
3aranbHo-hepmcbkol MofoyHoi. Tak Ak opraHiszauisd TpaHCNopTyBaHHA He
Cnpusie NOTOKOBOCTI.

[Mpyn OOIHHI KOpPIB y nepeHocHi Bigpa (puc.8.1) MOSIOKO 3 KOPIBHUKIB
TPaHCNOPTYTb A0 MOMOYHOT Yy BifoHaxX PYyYHWMU Bi3KaMW | 3BaXYHOTb.
BcmokTyBanbHUM HAacoCoM 4 MOMOKO MOAAETLCHA 4O OYUCHUKA-OXONodHWKa 6
noTiM y TaHK-TepMoc 8. NpoAyKTUBHICTE OXOnofAHWKa-odmcHuka 1000 n/rog,
TOMY 4118 OXONOKeHHA Mosioka Ao 4-5°C HeobxigHa xonoauneHa yctaHoBKa
AB-30 noTyxHicTto 35 kBT. Ang doepm Ha 200 KopiB, NpY BUKOPUCTaHHI O4YUC-
Huka-oxonofaHuka OM-1A gocTaTHBO ABi XONoAWrbHi ycTaHoBkM MBT-14 3a-
ranbHO NOTYXHicTio 28 KBT. [nA 3bepiraHHa Mosioka MOXHa 3acTocyBaTy
TaHK-OXOMOAHUK 3 NMPOMDKHUM XOMOA4OHOCIEM, BUKOPUCTOBYIOUU XOMNOAUMBHY
YCTaHOBKY, SKa 06CNyroBye i OUNCHUK-OXOMNOAHUK.

Y rocnofapcTBax, e BUKOPUCTOBYIOTb AOiNbHI ycTaHoBkM A[I-100A i
OAC-2B, ana ¢inbTpadii Ta OXONOKEHHA MOSIOKa 3acCTOCOBYHOTh (DINbTP-
oxonofgHuk OM-20 abo ggi yctaHoBku MBT-14.

Ao KopiB JOATb Y Morokonposig 2 (puc.8.2), MONOKo uYepes
niunnbHMK 3 1 MONoko3bipHWMK 4  nig  TUCKOM, HagxoauTb Jepes
dinbTpyBanbHWUA enemeHT 6, nnacTUHYaTUR OXONOAHWK 7 OO0 MOSOYHOro
TaHKa 9 Ana 40OaTKOBOro OXonofpkeHHa Ta 3bepiraHHa abo B pesepByap-
Tepmoc 11. Tak K ud cxema npugatHa i ana ¢epmu Ha 400 KopiB, AKLLO
KopiB 4odATb 3a gonomorow yctaHoBku YOT-8 i YOA-8 abo YIE-8 i YOA-16,
ToAdi 3anexHo Big cepefdHbO FOAUHHOIO MOTOKY MOSIOKa BMKOPUCTOBYIOTH
XOnoAuneHi ycTaHoBkn MBT-14, MBT-20 a6o AB-30.
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Y 3B'A3Ky 3 BNPOBaIXEHHAM LIeHTparisoBaHoro BUBE3EHHS MOroka BU-
HWKNa HeOBXiQHICTb CTBOPEHHSA 3aranbHO-hepMCbKMX i 3aranbHorocnogapchb-
KX MOMOYHMX. 3aranbHodepMcbKi MOMOuYHI Anga depm obnagHytwoTb y
LOINbHOMOSOYHNX aBo MONOoYHMX Briokax. BoHW MaloTb TEXHOMOrIYHY fiHilo
ONS OUULLEHHS, OXONOMXeHHA Ta 30epiraHHa npoaykuii. MNMepeabadyaeTbes
Takox obnagHaHHA Ans cenapyBaHHSA, OXOMNOMKEHHSA W nacTepusadii Moroka
Ta BepLWKiB. Y TEXHOMOrYHY niHito BXOAATb MOMoYHi Hacocu 12-Olb,
NPOTOYHI INbTPY, cenapaTopu-OYUCHUKW, Barn AN 3BadKyBaHHS Morioka
CMW-250 abo CMIA-500, monoyHi 6akn BM-500 i BM-1000, oxonogHuku 001-
M (OIMY-3M), xonoauneHi mawmHu AB-30, a Takox TaHkn-Tepmocu B2-OMT-
4 ans 3bepiraHHA OXONOKEHOTO MOFIoKa.

Ina Benunknx doepm MorouHi obnagHyoTb B okpemux cnopygax. Morno-
KO TpaHcnopTytoTb aBTouuctepHamm ALIMT-3,3 abo no mMonokonpoBogax i
3BaXytoTb Ha Barax CMWK-500. 3 monokonpuiimaneHoro 6aka BM-2000 mo-
NoYyHUM HacocoM 12-OlMA MOMoko noAarwTb ANS OYULLEHHA B cenapaTop-
ouncHuk OMA-BM. Y pasi HeoOXigHOCTI nepes OYULLEHHSM MOSOKO
nigirpisatots go 38-40°C. OxonomxylTb WOro Ha aBTOMaTWU30BaHWUX Mra-
CTMHYaTUX oxonoaHukax OrY-5M, Boga Ao SKUX HaaxXoAWUTb Bif XONOAWMb-
HUX ycTaHoBok AB-30. [na 30epiraHHa MOMoka BUKOPUCTOBYHOTbH TaHKW-
Tepmocu B2-OMIM-6,3.

Tabnuua 8.1 - MawwnHK Ta obnagHaHHAa NS nepBUMHHOI 06pobkn i Tpa-
HCMOPTYBaHHSA MOIoKa

[MpoAyKTUBHICTD,
O6napgHaHHA Mapka n/rop, abo [Mpn3HaveHHA
MICTKICTb, 1
1 2 3 4
CMU-250 250
9118-BC 400
400014M 3BaXKyBaHHA Ta
Baru PC-400, LI13M 400 obnik Mosoka B
CMW-500, 500 npudepMcbKMX
PI1-500 MOJTOUHUX
Li13 500
PM1113/M/ 1000
AZIM13,000 1000 o?;‘i”eﬁ';e“;'gﬁ;_
[MnacTuHYacTi oxonoaHi OM-1 1000 K B HOTOKOBUX
YCTaHOBKMU OM-1A 1000 NiHiSX 40THHS Ta
OM-1,50,000 800
06pobikn
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MpopoBxeHHA Tabnuui 8.1

1 2 3 4
OunLeHHsA,
[MacTepmnaayinHo- nactepmaauia i
OXOMNOAHi YCTaHOBKM 3 OXONOAXEHHS
BiALIEHTPOBMM OUULLEH- 001-M 3000 MOsoKa B MOTOKO-
HAM, Nac-Tepisayjieto i BUX NiHiSX NpK-
OXOMNOAXEHHSIM MoJloKa hepMCBKMX Mo-
JIOYHUX
MacTepisaLis,
BaHHu TpuBanoi 16-OlNA-600 600 ONoAKeH-HS i
nacrepisaujii 16-OlA-1000 1000 36epiraHHs mono-
Ka
CenapaTtopu-BepLUKOBI- COM-3-1000 1000 BigokpemneHHsa
AOoKpeMoBaui ClNMM®-2000 2000 BEpPLUKIB
CM-1200 1200
PMNO-1,6 1600
PHO-1,6 1600 OxonoaKeHHs i
TaHKn1 oxonogHUKU TOM-2A 1800 36epiraHHs Mono-
MKA-201/2 PIO- 2000 Ka
25 2500
PHO-2,5 2500
IT-OMB 250 [MpniimaHHs i Ko-
Baku gna npuimaHHsa 500 poTkovacHe
Moroka BM-1000 1000 36epiraHHs mono-
BM-2000 2000 Ka
PesepByapu gns 3bepi- B2-OMB-2.5 2500 36epiraHHs oxo-
raHHA OXOJO[XKEHOro B2-OMI-4 4000 NoaKeHoro MoJo-
MOJIoKa B2-OMI'-6,3 6300 Ka
Hacocu BigLeHTpoBaHi HMY-6 6000 TpaHcnopTyBaHHA
AnA nepekadvyBaHHs Mo- 12-OMA 6000 MOsoKa B MOTOKO-
noka E8-36MLIC-13-10 13000 BUX NiHisX
TennoxonoaunbHi yeTa- TXY-14 19/14 OpHoYacHe 0Xx0-
HOBKIA TXY-23 30/23 NOMKEHHS |
TXY-37 42/37 HarpiBaHHsA Boau
YB-10 9000
MBT-14 12000
XONOAMMBHI YCTaHOBKA MBT-20 18000 OxonoaxeHHsA
MKT-14-2-0 MKT- 24500 BOAU
20-2-0 34500
AB-30 30000
ALNT-1,7 AUMNT- ;ggg
ABTOLIMCTEPHU ANd ne- 3,3 ALIMNT-6,2 6200 TpaHcnopTyBaHHsA
peBe3eHHs Mosioka P3-ALMT-11,5 11500 Mornoka
16-0OMA-15.5 15500
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3anexHo Bifj KOHKPETHUX YMOB, rocnojapcTBa MOXyTb BUKOPUCTOBYBA-
TW Pi3Hi KOMMNEKTW MalWH i obnafgHaHHa ANns nepBUHHOI 0Bpobkn Mornoka,
LLO BUMNYCKAKTLCS M5 CiMbCbKOro rocnofapcTsa i MOMoYHOT NPOMUCIOBOCTI
(Tabn.8.1).

8.2 PO3PAXYHOK TEXHOJIOIYHOI JIHII MEPBMHHOI OBPOBKM
MONOKA

TexHonoriuHe obnagHaHHS NiHii NnepBUHHOI 06pobkM Moroka Bubupa-
H0Tb BPaxoBYOUM 11 NPOAYKTUBHICTE, AKa BU3Ha4YaeTbcA 3a popmyrior (8.1).

AKLWo B NiHii YCTAHOBMEHO cenapaTop-OYUCHMK MOSOKa, HeoOXigHOI
NPOAYKTUBHOCTI, TO WOro neperipstoTh TirbkK Ha Yac Be3nepepBHOi poboTu
6e3 posbupaHHa GapabaHa. [Ina Lpboro BU3Ha4awTb o6'eM GapabaHa Ve, B
AKOMY HakonuyyeTbes 6pya

2 2
_ T (anax - Rmin)' H (8.2)
o 1000 ’

ae R - MakcMManbHWi pagiyc 6apabaHa, cm,

Rmn ~ MiHIManNbHUiA pagiyc 6apabaHa, cm;

H - BUCOTa nakeTa Tapinok, cm.

HeobxigHi faHi 4na pospaxyHkiB HaBegeHo B Tabnuui 8.2.

Tabnuusa 8.2 - XapakrepuUcTuka cenapatopiB-MONOKOOYNCHUKIB

Mapka cenapaTopa
MokasHmKkm OOM- OMA-3M | 19-OM-
OXM-500 1000 OM-1 (19-OMA) 4A
MponykmMBHICTL, 500 1000 1000 | 5000 | 5000
nirop

MakcumansHuin
paaiyc, oM 7.7 9,3 10,8 - -
MiHiManbHWiA pagiyc, 57 6.4 6.4 _ _
oM ) ) )
Bucota nakety
Tapinok, cm 5.2 5.2 6.3 ) )
Ob6'em, aknin 3alimae
6pya, cm’
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Yac 6esnepepsHOT poboTn HapabaHa ts BU3HaYaeTbCH 3a hOopMynoto

100V,
t, = o (8.3)
P-W,
ge P =(0,03...0,06)% - kinbkicTb 6py4y B NpoLeHTax Big o6'eMy o4MLLEHOTO

MOS10Ka;
W, - NPOAYKTUBHICTL cenapaTopa-o4ncHuKa, n/rof

Yac 6esnepepBHOi poboTN cenapaTtopa ts NoBMHeEH GyTu Binblue vacy,
HeobXigHOro AN OYMLLEHHS Ha HBOMY MaKCHMarlbHOro pa3oBoro yaow bes
po3bipku Bapabana, T,.

Q
T, =2 (8.4)
W,
he  Qpas — MaKCUMarbHUA pa3oBUii Hagin, n.
12-Q,-m
Qpa3 == =P K (8.5)
300 -n, - py

ne  Qp- cepefHin Hagin Big KOPOBU 3a piK, Kr;
m, - KiNbKiCTb JiRHUX KOpIB, o,
Ny - KINbKICTb pasiB AOTHHSA KOpiB NpoTSarom godu,
Py =103 kr/om® - LWiNBbHICTL MOMoOKa.

B cy4acHOMYy BUPOGHULTBI ANS OXONOKEHHS MOMOKa B MOTOLi BUKOPU-
CTOBYKTb B OCHOBHOMY MracTUHYaTi OXONMOAHWKA. HeobxigHy poGody mo-
BEPXHIO OXOMOAHWKa F po3paxoByioTb 3a (POPMYIIOH

F= Wno 'CM(THM _TKM) (8.6)
36RAT,,

ne  C, = 3,95 k[PK/Kr - TENNOMICTKICTE MOMNOKA;
Tum, Tww - NOYATKOBA i KiHLEBA TeMMNepaTypa Moroka, °C.
R = 1730 BT/M? °C - cepefHili 3aranbHuii koedilieHT Tennonepeaavi
NNacTUHYATLUX OXONMOAHUKIB.

AT 5 - cepeaHs norapudMivHa pisHALS Temnepatyp, °C.

Monoko HaaxoAUTb Ha OXONOKEHHS 3 TeMnepaTypor Ty = 30...36°C
i OXOonomKyeTbea Ao Temnepatypn Tyy = 4...10°C

A Trnax -4 Trnin
AT, '

2,3lg— "
gAT

min

AT,y = (8.7)
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ne

AT, - Pi3HULA TeMnepaTyp MOJIOKa | OXOMOAXKYHKYOT PIBUHU Ha noYaTky
npouecy oxornogxeHHs, °C;

AT, - pi3HULA TemnepaTyp MOMoka i OXONomKyo4oT PiAVHN B KiHLi npo-
Liecy oxonokeHHs, °C

AT =Ty —Tks, (8.8)
Tks - TEMNEPATYPaA OXONOIKYHOUOI PIAUHN B KiHLi npouecy, °C.
cC
KB = = (TH.M - TK.M)+ Tys, (8.9)
ng-Cqg
ng = (2...2,5) - KoedilieHT KpaTHOCTI BUTpaT BOAMW Ha OXONMOOXEHHS
MOS10Ka;

Cp = 4,2kx/Kr - TENNOMICTKICTb BOAM;
Tus = (1...2)°C - TeMmnepaTypa OXONOMXKYIOUOT PIAVUHU Ha MoYaTky npo-
Lilecy OXOMOgXKeHHS.

AT ax = T — Tk g, (8.10)

Ha ocHOBi BM3Ha4eHOI 3arafibHOi NOBEPXHI OXONOMKEHHS BUOMPalOTh

TWN | MapKy OxonofdHuKka, Tabn.8.3, a TakoX BU3HaYatoTh X KINbKICTb, Ny

F
N, =—, (8.11)
fo
ae f,- poboya NOBEpPXHHA OQHOMO OXONOAgHMKA.
Tabnuua 8.3 - TexHiUHI XapaKkTepUCTUKN MIacTUHYaTUX OXONMOLHWUKIB
MokasHMKm OM-1 OM- | 901-M | oOy-Mm
1.50.000
MpoaykTuBHicTS, n/roa 1000 | 600-800 | 3000 5000
Mnowa no_BerHZi 5 5 65 11,2
TENNOOOMIHY, M
[onycTummia TUCK BoaM, Kla 196,1 196,1 294 294
PisHuUg TemnepaTypyu MK
OXONMOXKEHUM  MOSTOKOM i no 2 no 2 4-6 4-6
oxonofHow Boaok , °C
3asop MK nnacTMHamu, Mm 1,4 1,4 2,5 2,5
JOBXKHA 1210 550 1400 1510
WwrpuHa 500 850 700 700
BUCOTa 750 1430 1330 1330
Maca, kr 206 102 412 563
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AKWO  OXONomXeHHa Monoka Oyde 34iACHIOBAaTUCL B TaHKax-
OXOMoAHWKaxX, a oxonomxeHe Monoko bypge 3bepiraTucb B pesepByapax-
TepMocax, To 3arafibHa iX MICTKICTb Vpe; PO3PAX0OBYETHCH 3a POPMYIOLD

V. = Qpa3 Ny
pes — ’

Ny - Py

ae g, - KiNbKiCTb pasiB NPoTAarom 4o6u BUBE3EHHS MOSOKa i3 MOFTOYHOI.

(8.12)

MoTpibHa KiMbKICTb Npe; TAHKIB OXONOAHWKIB 00 pesepByapiB-TEPMOCIB
BM3Ha4aeTbCH 3a POPMYIIOH

vV
Npes = 0, (8.13)
0

ae V- poboya MIiCTKICTb TaHKa-oxonogHUKka abo pesepsyapa, M .

MiCTKICTb  TaHKIB-OXONMOAHUKIB  MpuiAMaloTb  3rigHO Tabnuui 8.4, a
pesepsyapis-Tepmocis 1,0; 1,6; 2,5; 4,0; 6,3, 10 m°.

Tabnuusa 8.4 - TexHiUHI XapaKTepUCTUKN TaHKIB-OXONOAHUKIB

=) 15} 15}
S T 5§ 4 8o o
MoKa3HUKK 2 8 % % é S 8 %
3 o o [ o o
MicTtkictb BanHn, n | 1200 | 1000 | 1600 | 1800 | 2000 | 2500 | 2500
Mapka CA® OX2-
xornoaunbHoi ycta-| 236 M,:B 4T_ AB-10 Mé}]/_ 28- M2I30T— AB-14
HOBKMU 12B 058/0
TpuBanictb OX0-
TNOMKEHHA MOMOKa,
roa:
Bia 35 pno 4°C 2,5 2 2.2 - 3 2,5 2,7
Bin 35007 °C - - - 2.2 - - -
XonogoareHt ®-12
3aranbHa
noTyKHIcTe 267 | 927 | 7,32 | 88 | 475 | 10,7 | 7,32
€neKTPOABUIYHIB,
KBT
[abapuTHi poamipw,
MM:
LOBXWHa 3000 | 1910 | 2330 | 4037 | 1390 | 2280 | 3260
LMpUHa 1100 | 1670 | 1450 | 1667 | 1930 | 1675 | 1400
BUCOTa 1630 | 1200 | 1160 | 1754 | 1415 | 1200 | 1630
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Maca, kr | 750 | 440 [ 425 | 1518 | 375 | 538 | 580 |

[na nacTepusadii i nocnigyto4oro oXonoMKeHHs Morioka BUKOPUCTOBY-
I0Tb pe3epByapu-TennoodMiHHWKK, Tabn. 8.5 i nnacTuHYaTi nacTepusaTopu,
Tabn. 8.6.

Tabnuusa 8.5 - TexHiuHi XxapaKkTepUCTUK BaHH TpuBaroi nactepusawii

lMoka3Huku 16-OMA-600 | 16-OMA-1000

MicTKiCTb BaHHW, N 600 1000
MroLwa noBepXHi TennoobMiHy, M2 3,2 47
MicTkicTb BoasiHOT 060MN0HKK, N 120 107
[TOTYKHICTE eneKkTpoABUryHa Mianku, KBt 0,8 0,8
["abapuTHi po3aMipyn, MM: JOBXWNHA 1830 1830

LnprHa 1370 1370

BUcoTa 1580 1955
Maca, kr 535 630

Tabnuua 8.6 - TexHiUHI XapakTepUCTUKN NacTUHYaTUX NacTepuaaro-

piB
lMoka3Huku OlMN®-1-300) Ory-3M | OMy-5M
[MpoayKTUBHICTL, n/rof 1000 3000 5000
Temnepatypa nactepusadii, °C 90-94 7612 762
Butpatu napwm, kr/rog 25 72 120
Butpatu Bogu, m/rog 2 9 15
Butpatu poscony, m/rog 1,5 6 10
MnoLua rnoBepxHi TennoobMiHy, M? 7 13,4 246
3arankbHa cnoXuBaHa NoTYKHICTb, KBT 48 10 12
Mnolwa, siKy 3aliMae ycTaHoBKa, M- 9,5 20 23
Maca, kr 910 950 1160

Ha HeBenukux i cepefiHix pepmax K nNpaBurio BUKOPUCTOBYIOTL pesep-
BYapu-TenoobMiHHUKM.
HeobXigHy X KINbKiCTb N,,; 4NA dhepMn BU3HAYaKTb 33 POPMYISIoH

F

n._=-91

on f

on

(8.14)

ae F.,- 3aranbHa TennoobMiHHa NOBepXHSa peaepsyapis, M7,
f,, - TennooBMiHHa NOBEPXHSA OfJHOMO pe3epsyapa, M2
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_ Qpa3 ) CM (Tnac B THM) (8.15)
on ) .
RnATCP ' tHaa
be T =63..65°C - TemnepaTtypa nactepuaalii Monoka,
tiee = 0,8...1,2 O - Yac HarpiBy Morfoka o TemnepaTtypu nactepuaaduii;
Ry - koediLieHT Tennonepeaayi, BT/m™ C.

BpaxoBytouu, O MpW HarpiBaHHi MONoKa MOro B'A3KICTb 3MEHLUYETLCS,
a yMoBW Tennonepeaadi NokpaLLyTbes, TO B cepejHboMY

Rp = 2595 Bm/m?°C

CepefHbonorapndmiyHa pisHULS TemnepaTtyp BU3HA4YaeTbea 3a ¢op-
MYyo0

ATmax B ATrnin
Alep == 7 ™
2’3 /g max
ATrnin
AT o = Tg =T, (8.16)

ATrnin = TH.B -T, ac

11

Boay Ans nactepusauii Moroka nigirpisatote 40 Temnepatypu Txg=
95..97°C, a MOmMoOKO HaxoAuTb Ha nacTepusaLlito 3 Temneparyporw Tyy=
30...36°C i pocarae 3a 30 xBUNWUH, Ty = 63...65°C.

Temnepatypa BianpauboBaHoi BoAU Ty AKa BUXOAUTHL i3 pesepByapa
BM3HaYaeTLCA 32 QOPMYSIoH

C
TK.B = Tn.s - C ‘Mn (Tnac - TH.M)' (8.17)
s !lg

he  ng=3..5 - KpaTHIiCTb LMpKynayii HarpiToi Boau.

Yac oxonofXeHHs Monoka B pesepByapi nicnd nacrepusauii MOXHa
po3paxyBaTu 3a Takot opMynow
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_ Qpa3 ) CM (Tnac - TKM)
P Ry fon - ATgp - Nopy

ATrnax _ATrnin
ATep == 7 %
2’3/ " max
94T (8.18)

min
ATmm = TKM - THB’
ATmax = Trlac - TKB’

C
TKB = TnB - ﬁ (Trlac - TKM)
B B

H

3aranbHUn Yac t,,, NacTepusaLii i OXONOMKEHHA MOSoKa B pesepByapi
[ OpIBHIOE

t382 = tHal'l + tHaa + teurn + tOX + teue + tl'lpOlVl’ (819)

ne  t,;=1(0,10...0,15) rog - Yac HanNoOBHEHHA pe3epByapa MOMOKOM,;
fyae - YAC HArpiBaHHA MOSOKa A0 TeMnepaTypu nacTepusadii, rog;
teum - YAC BUTPUMKM MOrIOKa NpW 3aflaHin Temnepatypi nacrtepusauii,
rog,
fox - YaC OXONOOXEHHS, rof;
teus = 0,1 TOL - YaC BUBAHTaXKEHHA MOSIOKa i3 pe3epByapa;

topon= (0,1...0,2) rof - Yac NpoMMBKKN pesepayapal.

BaraneHUin Yac nactepusadii i OXONOIKEHHS MOSOKa B pesepByapi He
NOBUHeH nepeBuLlyBaT 6...8 roguHU. HAKLWO HeOBXigHO Liel Yac CKOpOTUTH,
To Tpeba 36iNbLnTK BIANOBIAHO WBUAKICTL PYXy rapsayvoi abo XonoaHol Bogu.

Mpw BUKOPUCTAHHI AN NacTepuaalii NnacTUHYaTUX OXONOAHWKIB, Tab-
numua 8.6, po3paxyHoK iX 3AIACHIOETLCA 3riHO PiBHAHL (8.6...8.11).

[na oxonomkeHHS BOAW, SKa OXOSOOXKYE MOSIOKO, BUKOPUCTOBYHOTH
MaLLMHW LWTY4YHOro Xonogdy, 1abn.8.7 i 8.8.

Tabnuusa 8.7 - TexHiUHI XxapakTepUCTUKN XONOANITbHUX YCTaHOBOK

[NokasHUKK

YB-10
MTB-14
MKT-14-2-9
MBT-20
MKT-20-2-0
AB-30
[1X2-28-058/0
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XonoaonpoayKkTUBHI 10,5 14 28 5 21 40 38 14
CTb, KBT

3aranbHa
NOTYXHICTb
EnNeKTPOABUIYHIB,
kBT

754 | 79 8,6 9,4 166 | 182 | 4,25

MicTkicTb pesepsya-

3 16 [1,6-25 25 2,5 2,5 2,5 2

pa, M

abaputHi  po3amipu,

MM: JOBXMHA 1700 | 1950 | 2285 | 1950 | 2285 | 2000 | 1755
LUMpUHa 880 580 535 580 535 | 1400 | 790
BMCOTa 1750 | 1510 | 1000 | 1510 | 1000 | 1900 | 830

Maca, kr 580 680 760 830 760 | 1200 | 157
Tabnuusa 8.8 - TexHiuHi xapaKkTepUCTUKN TENNOXOMNOLNITbHMNX

YyCTaHOBOK
[oKa3HUKK TXY-14 | TXY-23 | TXY-37
XonodonpoayKTUBHICTb, KBT 14 23 37
TennonpofyKTUBHICTL, KBT 19 30 42

CepefiHA [HTEHCUBHICTb MOTOKY MOJSIOYHOI

i~ " 400 800 1000
NiHiT, AN 9KoI Npu3HaYeHa ycTaHoBKa, Nn/rof

KinbKicTb CTpyMonpuiamMadis, WT 3 4 4
[MOTYXKHICTb cTpyMonpuinmadie, KBT 8,4 12,9 20

KinbKicTb XONOoAWUMBHUX MaLUWH Ny, BU3HAYaETLCSH 3a (POPMYno

Q
Ny = =2, 8.20
“=q. (8.20)

ae Q. - BUTPaTU XONOAY Ha OXONOMKEHHS HEOOXiAHOT KiNbKOCTI, KK/rog,;
Q.y - XONoOLOMPOAYKTMBHICTE BMOpPaAHOI XOMNMOAWMBHOI YCTaHOBKM,
kx/rog

Q. =a,-Q-Cy (Tns - TKB) (8.21)
ae  «,=(1,05...1,1) - KoediLlieHT, AKMIA BpaxoBye BTpaTK xonoay;,
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Qg - KiNbKICTb BOAM, AKY HEOBXIAHO OXOMOAWUTU NPOTATOM FOANHU, K.

[na nepekadyBaHHA Moroka no Tpy©ax BUKOPWCTOBYHOTb BiLEHTPOBI
MOJTOYHI Hacock, Tabn.8.9, aki nigbupatoTb NO NPOLYKTUBHOCTI ANA KOXHOI
TiHiI.

Inga obniky mornoka BUKOPWUCTOBYIOTL Baru, Tabn.8.10, npoayKTUBHICTb
aKkux M BU3Ha4aeTbed 3a Popmyriorn

M = M, (8.22)

tys

ae Vg - pobounid BMICT NigBiCHOI BaHHW BariB, v
fi3 - Yac LMKy 3BaXKyBaHHA OAHIET NopLiii MOMoKa, XB.

Ak npaBuro Yac umkny gopieHe 3...6 xBUNUH. KinekicTb Baris BU3Ha-
YalTb B 3aNEXHOCTI Bif NPOAYKTUBHOCTI TEXHOMOMYHOT NiHii.

Tabnuua 8.9 - TexHiuHI XxapakTepUCTUKK BigLEHTPOBUX MOSTOYHWX Ha-

cociB
o
© < o X & a
g C s =) O o
MokasHWKK Z o g o = -
< & % = b= =
L
Mopava, M%/rog 36 6 6 10 12 13
Hanip, m 8 12,5 12,5 20 9 10
BucoTta BCMOKTYBaHHS, M - 5 5 5 5 5
HiameTp naTpybka, Mm
BCMOKTYBasibHOro 40 36 36 36 36 36
HarHiTanbHoOro 21:29 36 36 36 36 36

YactoTta obepTaHHsa po-
6oyoro opraHa, ob/c
[MOTYXHICTL enekTpoaBu-

47 36 36 47 47 47

1,1 0,8 0,8 1,5 1,7 1,1
ryHa, kBt
abaputHi po3mipu, MM:
LOBXWHA 390 400 385 480 600 520
LUMpUHa 275 250 215 370 400 225
BMCOTa 200 390 305 430 610 503
Maca, kr 14,8 21 16,4 26 24 23
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\ Mpwn BBEAEHHI MOIOKa 3 BaKyyMOBaHUX MOSIOKO30ipHWKIB

Tabnuua 8.10 - TexHiYHi XxapakTepucTuKkn Bar

MoKasHUKK = § = | § - oo | s
I 2 = Sloe8| =
a o O S | % O
Honyctume HaBaHTaxkeHH4, kr| 1000 | 500 | 250 | 400 | 400 | 500
LliHa nofinkn wkanu, r 500 500 250 200 200 500
Honyctvma noxmbka, % 0,1 0,1 0,1 0,1 0,1 0,1
"abapuTHi poamipn, MM:
LOBXWHA 1215 | 1216 | 1740 | 1325 | 1210 | 1740
LUMpUHA 1105 | 1050 | 1235 | 1555 | 1080 | 1235
BMCOTa 1413 | 1816 | 1775 | 1710 | 1035 | 1775
Maca, kr 188 | 293 | 312 | 330 155 | 331

BpaxoByroumn TEXHOMOrYHY CXeMy MiHii NepBMHHOT OBpPOOKM MOMoKa i
HaBefeHi po3paxyHKn po3pobngaeTbea 4000BWIA rpadik poboTu MiHii.

8.3 PO3MILWEHHA OBNIAOHAHHSA B MPU®EPMCBKIM MONMOYHIN

MOJIOYHA - e komnnekc ob'egHaHHNX 3@ TEXHOMOMNYHUMU O3HaKaMM
NPUMILLEHb, NPU3HaYeHUX AN 30upaHHA, nepBUHHOI 0Bpobku | 36epiraHHs
MOMoKa. X YMOBHO MOXHa PO34inNnUTH Ha TPWU TUMK: NPWU KOPIBHUKY (MOMOKO3-
nvBHa), 3aranbHodepmMcbka Ans obpobku Ta 3bepiraHHa Monoka (MonoyHa
npu AoinbHo-mornodHoMy 6roui), 3aranbHorocnogapcbka (Uex) (MOMOYHWIA

3aBof).

Tabnuua 8.11 - TexHiuHI xapakTepucTUKN NPpUepPMCbKUX MOFTOYHIX

Homep TMnoBoro npoekty
MokasHuku

801-5-2/801-5-8/801-5-1/801-5-6|801-5-7
MpoayKTUBHICTL 3a foby, T 3 3 6 12 12
BuTpaTta Ha 1T Monoka 3a pik:
soaun, M° 146 288 2252 | 2200 | 3750
enekTpoeHeprii, kBT/rog 35611 | 32395 | 36200 | 40000 | 41500
KinbkicTb npaLliBHWKIB 2 2 12 7 16
KowTopurcHa BapTicTb, TUC. MPH. 15,05 | 30,60 | 78,83 | 69,30 | 87,91

Mpy pPO3MILLEHHI MOMOYHUX BiJHOCHO TBAaPWHHWLLKUX NPUMILLEHb Bpa-
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XOBYIOTb CaHiTapHi BMMOrK, cnoci6 AOIHHS | TpaHCNOpPTYBaHHA MOfoka Ha
dhepmi, BiANpaBreHHa Ta NpUAMaHHA WOro 3 iHWWX BiAAINKIB rocnofapcTea.
MonouyHa NoBWHHA 3HAXOAUTUCH 3 MIBHIYHOIO GOKY KOpiBHUKA abo OKpeMo B
3aTiHKy iHWKUX OyaiBenbe YW 3efeHUX HacajKeHb, arne Bigganik Big
FTHOECXOBWLL, LUMSXIB TPAHCMNOPTYBAHHSA THOM, CUIOCHUX CNOPYA | KOPMOLIEXiB
(noHag 20 m). lMNpu UbOMY BadKIIMBO BpaxXOBYBaTW MepeBaXalounii Hanpsam
BITPY. Cnig yHUKATW PO3MILLEHHSA MOSIOYHOI 3 NiABITPAHOro 6OKY rHOECXOBWLL,
CUINOCHMX CMOPYL Ta KOPMOLIEXIB.

3rigHo i3 cyvyacHMMK TUNOBMMMK npoekTamu (Tabn.8.11) npudepmchki
MOJSTOYHI PO3MILLYIOTE Y MOSOYHMX Oriokax. BoOHWM MNOBWMHHI MaTW OKpemi
NPUMILLEHHS Ana NpuiAMaHHSA, oBpobku i Nnepepobkn MoroKa, a Takox ANnd
TeXHIYHWUX NoTpeb /KOTerbHI0, KOMMPEeCOPHO-BaKyyMHe BiAAiNeHHs, KiMHaTy
Ans nepcoHany, nabopatopito, caHBY30 TOLWO/.

HaneXHWid caHiTapHWiA CTaH Ha MOSOYHIR MOXHa nNigTpumMyBaTW nNpu
HasiBHOCTi XONoAHOT Ta raps4vol BoAW, onaneHHs, BeHTUNAUIT Ta perynspHin
Je3nHpekuii.

MonokonpuiimansHe  BigAineHHA npusHadeHe N9 NPUAMaHHS,
obniky, oxonogxeHHs Ta 3bepiraHHa Moroka. Y pasi noTpebu TyT cenapytoTb
00 10% mornoka Ang BUNOKBaHHA TENAT BigBiikKamu.

Y uexy TennoBoi o06pobku BCTaAHOBMOKWTL obnagHaHHA  Ans
Hopmarisauii Mornoka 3a BMICTOM >XWPY, nacTepusauii, OXONOMIKEeHHa W
36epiraHHsa NacTepu3oBaHOro Mosioka.

Y MuiAHOMY BIgAiNeHHi MUITbL Ta [e3UHIKYOTE [OiNbHI anapaTtw,
BiAoHN W MOMOYHWMI nocyd. Moro poamip 3aneuTb Big KinbKOCTi KOpiB Ha
tepmi (16-20 M? Ha 100 TBAPUH).

MalunHHe BigfineHHs BaKyyMHWX HacocCiB i KOMNPECOopiB XoNnoanbHUX
MaLUWH, cnig nnaHyBaTy i3 30BHILUHLOrO BOKY MOMOYHOT, Wo6 BUXOMNHI rasu
He noTpannanu B cepeaunHy. MalluHHe BigdineHHs 4N XonogunbHUX MaLllnH
obnagHyTbL OKpPeMo 3 NPUNIUBHO-BUTSXHOK BeHTWUNALUieto. OTBopu Ans
NPUNNUBHOMO MOBITPA POBNATL AKOMOra Hwkde, 3 MiBHIYHOro abo cxigHoro
60oKy. MallMHX BCTAHOBMKKTb Ha OcHOBY 3 6eToHy BucoTow 400-500 mMm.
Mignory 6eToHy0Tb 3 NOXMrom y Gik Bogonpuimadie i3 CMGOOHHUM 3aTBOPOM
Y MiCLIX 3NMBaHHA KOHAEHcaTy | NPOMUBHOI BOAM 3 MOMOYHOro obragHaHHS.
Bawnuneo 3abe3aneuntn MiHiManbHy [oBXUHY (10m) TpyGonpoBogis, LWoO
3'€QHYIOTb XONOAWUbHI MaLLWMHK 3 XONO4UMbHUMU MICTKOCTAMU, TOMY iX BCTa-
HOBMIOOTb BN MOMOKOCXOBMULL.

XiMiuHWIA cKknag Monoka Ha epmMax BM3HadalTb Y nabopaTtopii. Ceixe
MOSIOKO, Lo BIANPaBnAKTb Ha NiANPUEMCTBA MOSIOYHOI  NPOMMUCNOBOCTI,
OL|iHIOIOTb 32 BMICTOM XUPY, T'YCTUHOI, MeXaHi4HO 3abpyaHEHICTIO, KUCNOT-
HICTI0, TeMNepaTypoto, a WoaeKkaan - 3a peayKkTasHow npoboto. NadopaTopis
NprdepMcbKoi MOMOYHOI PO3MILLYETLCA Yy Cyxill, Aobpe OCBITNEHIl Tennin
KiMHaTi i3 nodapbosaHoto oniiHow dapboto cTeneto i 0bnuyboBaHUMM
KepaMiyHOK NIUTKOK CTiHAMMU.
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Ha pucyHky 8.3 nokasaHo nnaH MOSOYHOT, NpU3Ha4YeHoi Ansa nepBuHHOI
06pobkK, 3bepiraHHA Ta YacTKoBOI Nepepobkn Moroka (TnoBmin npoekT 801-
5-6). MoroyHa ckrnagaeTbCqd 3 MaWWHHOMO Ta MOJSIOYHOIO BIALiINEHSD,
KOTenbHOol, BiA4INEHHS ANG MUTTA Ta Ae3nHgeKUiT MONoYHOro obnagHaHHS 1
nocyay, nabopaTopii Ta AONOMIXHUX MPUMILLEHD.

Monoko 3 aBTOMOSOKOLUMCTEPHW abo MO MONOKOMPOBOAY HacocoM 4
NnoJaeTbCca Ha MOMOYHI Bark 7. IMicng 3BaxKyBaHHS i ¢inbTpalii BOHO camo-
NVBOM HagXoAMTb Y MOroKonpuiiManbHuii 6ak 8.

I3 6aka HacocoM 9 MOFOKO nofatTb Ha cenapaTop-oumcHUK 10 i ycTa-
HoBKYy 18, dka oxonoaxye noro [0 4-6°C 3a JOMNOMOrow XOrofHoi Boau, LWo
HaaAXoAUTb Bifg XonoAunbHOI MawwnHKM 30. [licna oxonoaXKeHHS MOIIOKO
3nMBaeTbca B pesepsyapu-tepmocn 19 i 20 ans  3bepiraHHga. [pu
HeoOXxigHOCTI AOro nacTepusyloTb Ha aBTOMaTM30BaHI nnacTuHYaTii
ycTaHoBLi OlNY-3M. 3 pesepByapiB-TepMOCIB MOMOKO HacocoM 21 nepeka-
YYIOTb B @aBTOMOSIOKOLMCTEPHY NS BiANpaBneHHa Ha MOSOYHWUIA 3aBoA.

Ona mMuTTa Ta AesuHdekuii MornovHoro obnagHaHHA W nocyay B
NPUMILLEHHI BcTaHoBIeHi 6aku 25 3 BigLeHTPOBUM Hacocom 15.

Y MOMoYHIA wopobun obpobnawTe 6nmabko 12 T monoka. MNpauytoe Tam
3aBigyroYMIA, 4Ba onepaTopu, ABa Criocapi-MalLUWHICT, enekTpuK i nabopaHT

obnikoeelp.
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[-MalWwwnHHe BigginerHs; Il - koTenbHsa, Il - nobyTtoBi KiMHaTK, V-
Kopuaop; V - BeHTunAauiiHa kamepa; VI - enektpowmToBa; VIl - nabopaTtopis;
VIII - cknag 3anyacTuH; |X-mornoyHa; X - MuiiHa; Xl - KimHaTa onepatopa; Xl -
ekcnegunuis.

1-cTin nabopaTopHWiA, 2-UeHTpudyra nadopatopHa LYIMIM-24; 3,23,27-
Wwadpa anga iHcTpymeHTy, 4,9,15,21- BigueHTposi Hacocu 12-OMMd; 5-cTin; 6-
pyKaB ryMoOBO-TKaHWHHWIA, 7-Barn ANA 3BaxyBaHHA Moroka CMW-500M; 8-
MosnoKo-npumaneHuii 6ak; 10-cenapaTtop-ouncHUk OMA-3M; 11-nynbT Ke-
pyBaHHg, 12-Hacoc BigueHTpoBuii 36ML|-10-20; 13-6ak BUpiBHIOBanbHWIA; 14-
nactepusaTop, 16-6olinep; 17-Hacocana sogmn 3K-9A; 18-0X0N0o4HWK MOSoka
001-M; 19-pesep-Byap nana wmoroka 82-OMB-6.3; 22-cTin, 24-Hacoc
BigUeHTpoBMIA BoaaHuiA 1.5 K-8/19; 25-6ak gna mutodoro posdnHy M1-OMB-
500; 26-BepcTak crnocapHuiA;, 28-6ak gNa nbOASHOI BOAM, 29-Hacoc
BigUeHTpoBuiA 3K-40/30; 30-xonoauneHa mawmHa MK1 -28-2-0.

PucyHok 8.3 — Cxema MonoyHoi o60BOi NPOAYKTUBHOCTI 12 T
(TunoBui npoekt 801-5-6)
9 CTPUXKA OBELb

9.1 ATPErATU | OBNAAHAHHA OANA CTPUXKN OBELIb

[na MexaHi3oBaHOI CTPWXKKW OBelb BUKOPUCTOBYKOTb KOMMMEKTU
TexHonoriyHoro obnagHaHHa KTO-48, ACT-36 i BCLI-24/200. B komnnekT
KT0-48 BxoauTb 4oTupun, a B ACT-36 - Tpu enekTpocTpurarnbHi arperatu
BCA-12I". KoXeH enekTpocTpuranbHUi arperaT cknagaetbed i3 12 crpurarb-
HUX MawmnHok MCO-776 3 enekTpoABUryHaMu i MPUBIAHUMUN THYYKUMUK Bana-
MW, ABOX TOUMNbHUX arperaTiB | OAHOrO [OOBOAOYHOrO, CUMOBOI |
ocBiTNOBarnbHoOI Mepexi. Kpim Toro B KommnekTt KTO-48 BxoAuTb ABi
nepecyBHi enekTpocTaHuii CHT-12A, a B komnnekt ACT-36 - ofHa, TpaHc-
nopTep AN TPaHCNOPTYBaHHA PyH Bif cTpuranis 4o Micua 3aBadkyBaHHA TLU-
0,5; cTin gnga knacvpoBkn BoBHU CKLL-200, Barn BLIM-25 ang 3BaxkyBaHHA
PYH i npec Ang nakyBaHHA BOBHM MMLU-1,05.

Komnnekr obnagHaHHa BCL-24/200 KoMNneKkTyeTbCa ABOMa enekTpo-
cTpuransHumu arperatamm 3CA-12/200 i3 cTpuransHMMyM MainHkamm MCY-
200. BoHu BigpisHAOTLCA Big cTpuranbHUX mMawunHok MCO-77B Tum, Wo
NpuBig piKyunx nap 34iNCHIETLCA B HUX Bij BUCOKOYACTOTHOrO enekTponBu-
ryHa BMOHTOBAHOIO B PYKOATKY MalUWHKW. PellTa obnagHaHHS Taka X, 9K i B
komnnekTi KTO-48. Bce obrnagHaHHA KOMMMEKTIB Moxe OyTWM 3MOHTOBaHe B
cneuianbHux abo NPUCTOCOBaHWX MPUMILLEHHSAX, @ TakoX Ha obnagHaHWux
BiAKPUTUX MagaHYMKaX.
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9.2 OPrAHI3AUIA CTPUXKN OBELb

OBeLb TOHKOPYHHMWX i HaNiBTOHKOPYHHWX MOpid CTPWXKYTb OAWH pa3 Ha
pik - BECHOK, a MOSOOHSAK BECHOK HACTYMHOro poky. [pybollepcTux i
HanierpyboLlepcTUX OBelb CTPWKYTb BOCEHW B pPiK HapomxeHHs. Oeelpb
POMaHIBCLKOI MOPOAU CTPWXKYTL B Mipy NiAPOCTaHHA WepcTi Yyepes KoxHi 100
OHiB. BigcTaHb neperoHy oBelb A0 MICLS CTPUXKM HEe NOBUHHA NepeBuLLyBa-
Tn 25 kM. B 3anexHoCTi Bif KifbKOCTI oBelp CTpuranbHi NyHKTW o0BnagHyrThb
Ha 6,12,24,36 i 48 pobounx MicLb A5 cTpUranis.

CTpwikKka oBelb - CKNagHWA BMPOBHWMYMIA MpoLec, SKWA BKIYae Taki
onepauii: nigriH oTapu A0 CTPUranbHOro MNyHKTY, MiAFOTOBKY TBapWH ANd
CTPWXKM, CaMy CTPUXKY, KNacWUPOBKY LLepCTi | 1T nakyBaHHSA

B rocnogapcTBax 3acTOCOBYIOTb [Ba METOAU CTPWKKM  OBeLb:
iHoMBIAYaNbHWUIA | MOTOKOBUWIA.

Mpn BMKOPUCTaHHI iIHAMBIAYarbHOrO MeToAy OBelb HanpaensaTb B 6a-
31, SKi posTalwoBaHi 6ing pobounx micue cTpuranis. Ctpuranb, abo pobiTHMK
- nofdaBarbHWK NigBOAMTb BIBLK A0 poboyoro Micud cTpuransa i knage ii Ha
cTenax abo cneuianbHWiA cTin.

B s3anexHocTi Big Keanidikauii i HaBMYOK cTpuranbs nig 4ac CTPWXKKA
oavH abo ABa pasn MoBepTae BIBU, IHOAI BUKIHOYAKYM MaLUMHKy. Konu
BiBLUA ocTpwxeHa ii 3abupae pobiTHMK-NodaBaribHUK abo cam cTpuranb i
BUnNyckae B 6a3 A4ns ocTpukeHuUx oBelb. OCTPWXEHY WepcTb 3 ofHIel BiBUi
(pyHO) cTpuranb BiGHOCUTb ANA KNacWMPOBKY i 3BaXXyBaHHA | ge B 6a3 3a Ha-
CTYMHOHO BiBLEIO.

Mo Mipi 3aTynneHHs pKyydnx nap MalWHKA CTpuUrarb 3MIHIOE HIXK i
rpebiHKy, perynoe i amallye HOBY piKydy napy. 3aTouky i JOBOAKY PiKYYMX
nap BUKOHye crocap, Akui obcryroBye KoMnnekt obrafHaHHa nig dac
CTPVXKN.

[MOTOKOBUA METOL CTPWKKW OBelb 3[INCHIETLCA Ha creuianbHuX
TpaHcnopTepHUx abo KapycenbHWX YcTaHoBkax. PoBITHUK-NogaBanbHUK
nigBoauTb BiBLO 40 TpaHcnopTepa abo kapycenbHoi yCTaHOBKY | kaje 1i Ha
poboye Micue cTpurana (pyxoMumid cTin) e i KkpinuTb Ti go crtona
cneuianbHUMK nackamu. BiBus Ha pyXoMOMy CTOMi 3a JONOMOrOl eneKTpo-
npuBodYy MepecyBaeTbCA Bif OQHOro CTpuUrans Ao HLWOro, SKi OCTpUratTb
NeBHi AiNSHKW Tina TBapuHu. OCTpWwKeHy BiBUK  POBITHMK-NOAaBarIbHUK
po3B'asye i Bignyckae B 6a3 ANs OCTPUXEHWUX OBelb, a PyHO BIAHOCWTb ANd
KIMacUPOBKM | 3BaKyBaHHS.

MMponyckHa CNPOMOXHICTb CTpUranbHOro MyHKTY 3anexuTs  Big
pauioHanbHOT opraHisauii npauyi, akocTi poboTn obnagHaHHA | KBanidikauii
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cTpuranis. Kpaldi ctpurani 3a fieHb octpuratoTe 70...80 TOHKOPYHHUX OBeLpb i
100...110 rpybowepctmx. CepedHsa NPOAYKTMBHICTb 3a AE€Hb OAHOrO CTpura-
na cknagae 30...35 roni..

9.3 PO3PAXYHOK TEXHOJIOTYHOI JIHII CTPUXKW OBELb

Yac cTpwkkn ofHiei BiBLi iHAMBIAYaNbHAM METOAOM BU3HAYa€ETbCH 3a
hopmynoto

T=t.+t, + A7, (9.1)
ne t.=(5...6) xB. - Yac BUKOHaHHA onepaLlii CTPWKKK BiBL;
t, - (0.75...1,1) xB. — Yac BUKOHAHHS JONOMDKHUX onepalLii;
tn = ( 0,92...11,3) xB. - Yac TexHiyHOro obcryroByBaHHS CTpuUranbHoI
MaLUUHKK;
£ =1(0,4..0,7) - KoedilieHT, SKUA BpaxoBye CTIKICTb piXydoi napu
CTPUranbHOT MaLLWHKMW.
F
L S (92)
60-Byuvy,

oe F-nnouwa Tina siByj, M°
y BiBLemaTok F = (1,0...1,8) M%;
y 6apaHiB F = (1,8...2,6)M>;
B - po3paxyHKOBWI 3axBaT CTPUranoHOT MaLlLUHKK, M
y HekBanidgikoBaHoro ctpurang - 0,058 m
y kBaridikoaHoro 0,077 m;
w =(0,5...0,9) - KoediLieHT 3axBaTa MaLUNHKW,;
Uy, - WBKAKICTL pyXy MaLLUWUHKK MO Tiny BiBLi, M/C
y cTpurang Bucokoi keanigikauii - 0,8...1,0 m/c;
y cepelHboi - 0,7...0,8 m/c;
y HM3ekoi 0,3...0,5 m/c;
f, - BUTPATU Yacy Ha XONOCTI XO4W MaLLUWHKW, XB.
ty =ty Ny, (9.3)
t~ 0,75 C - 4ac 0gHOro XorocTOro Xo4y;
Ny - KINbKICTb XONOCTUX XOAiB.

KBanicikoBaHWn cTpuranb ocTpurae ofgHy BiBUl 3a 55..60 poboumnx
XO[1iB MaLUWHKK, a He4OCTaTHLEO KBarnigikoBaHuii 3a 180...210.

BpaxoBytoun 4ac CTPWKKM  OfHIiei  BiBLi, MOXHA BWU3HAYUTU
NPOAYKTUBHICTb CTpUrans ge

60
dc =+

9.4
T (9.4)
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KinbKicTb cTpuranis n, Ang CTPWXKKWA OfHIET OTapy MOXHa BU3HAYUTK 3a
hopmynoto
m
ne=_——, (9.5)
T .
3M qC
e  m - KinbKicTb ronis B oTapi
Tam - Hac poBoYOoi 3MiHW.

KinbKicTb nofaBarnbHUKIB N, JOPIBHIOE

n
np=—%, (9.6)
Nne
Nrc - KiNbKICTb cTpuranis, Sk1x oBCnyroBye oanH NoAaBanbHIK
T
Npe = — (9.7)
th

ge t;7(38...41) c -yac nofgayi ogHiel BiBUi 40 poGoYoro Micls cTpurans.
[Mpy NOTOKOBOMY METOAI CTPWKKM OBELb, Yac CTPWKKWM OfHIET BiBUi
PO3pPaxoBYETLCH 3a POPMYIOD

T, =(a+1)t +t,)+ A, (9.8)

e a- KinbKicTb oKpemux onepadin abo pobounx Miclp cTpurasnis Ha NoTo-
KOBIW MiHIT;
t; - vac, KM BUTPaYaETLCH Ha BUKOHaHHS okpeMoi onepauii, XB.;
t, - Yac pyxy BiBLi Big ogHOro cTpurang 4o apyroro, XB.
t
t, == (9.10)
a
KinokicTb nopaBanbHWKIB  N,; NpW  MNOTOKOBOMY METOLI  CTPWKKK
[ OpIBHIOE
60
Npn =—. (9.11)
t
BaranbHa KinbKicTe pPOBITHUKIB N, 3alWHATUX Ha MOTOKOBIA  iHii
BM3HaYaeTLCA 32 QOPMYSIoH

N =ncn +npp, (9.12)
he  Npp- KinbKiCTe CTpUranie, SKki o6cnyroByoTe NOTOKOBY fiHito;
Ncp - NPUBIN3HO JOPIBHIOE a.

MpOAYKTUBHICTL NOTOKOBOI MiHii W, po3paxoByeTbesd 3a popmMynoro

w =@, (9.13)
T

n
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260 W. = 3600Byvy,Nent
7 F(t+vy)

ge T - KoedilieHT BUKOPUCTAHHA pOBOYOro Yacy 3MiHW.

MpoAYKTUBHICTE CTpUrans g, $SKUAW Npauoe Ha MOTOKOBIA  MiHii
LopiBHIOE
60
e T(t1+t0)
abo
_3600Byvy,

Gen = F1+v,)

MPOAYKTUBHICTL  CTPUramnbHOTO MNyHKTY @, MO HacTpuUry BOBHM
BU3Ha4aeTbes 3a OPMYIor

Q,=n.-9q,-q,, (9.15)
Je  n.- KineKicTe cTpuranie , aki 06CNyroByoTb CTPUranbHWUIA MYHKT;

g - NPOAYKTUBHICTL OJHOMO CTpUrans, ron/rog;
g, - CEPELHIN HACTPUr LWepPCTi Bif OAHI€ET BiBL, Kr.

(9.14)

KrnacupoBka LIepCTi 3QiIRCHIOETLCA Ha cnevjanbHUX cTornax. 3a OfHUM
CTOIOM MNpaLooTh 4Ba PobiTHWMKK, ki obcnyroBytoTe 8...12 cTpuranis. 3a 7
ro4WH BOHW nepepobnaoTb 1,1...1,2 T wepcTi. Buxoaaumn 3 Lboro i pospaxo-
BYIOTb HEODXIAHY KiNbKICTb KIAcMpPOBOYHWNX CTOSMIB.

HeobxigHy KinbKicTb npecis m, ANS WePCTi MOXHa BU3HAYUTK 3a op-
MYyI10t0

— QnKZ
! WnK1
e W, — npoayKTUBHICTb npeca, Kr/rof,;
K;=1(0,85...0,90) - KoeilieHT BUKOPUCTaHHSA Mpeca;
K> =1,25 - KoedilieHT, SKNA BpaxoBYyE HEPIBHOMIPHICTL HaAXOOXEHHS
LUePCTi Ha NpecyBaHHs.

m (9.16)

KoxHuiA npec obcnyroBytoTh ABa pobiTHMKa. [pec BUroToBMSE Kynn BO-
BHW Macoto 110...120 Kr KoxHa LinbHicTio 350...450 kr/m>.
KinbKicTe cTpuranbHUX NYHKTIB An8 rocnofgapcTsa m,, BU3HaYaloTb 3a
hopmynoto
m. - M
' nZun.q, A
ne M- 3aranbHe noronis'a oBeLlb B rocnofapcTsi, ronis;
Z; - 4Yac pobo4oi 3MiHWU.TogA;

(9.17)
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N3 - KiNbKiCTb pOoBOYMX 3MiH Ha JobY;
L - KinbKicTe AHIB poBOTU CTPUranbHOrO MyHKTY 3rigHO 300TEXHIYHMX
BMMOT.

Ona npodinaktuyHoi o6pobkn OBelb 3aCTOCOBYIOTbL KyrnmodHy abo
CTPYMIHHY ycTaHOBKW. [pW NpoekTyBaHHI BM3HaYalTb BUTPATU eMYyIbCil,
iHTeHCMBHICTE 0BpoObKK, nrowy 6aszie ana obpobrneHux i HeobpobreHux
oBelpb. [Mnowa 6asy ana HeobpobneHnx oBelb MOBWHHA OyTU He MeHLe
0,3..0,5 M° Ha rorniosy, a 4nsa obpobnenunx - 0,2...0,25 M2 KoxeH 6a3 noeu-
HeH BMiLLyBaTK oTapy oBelb, Ska Hanidye 700...800 ronis. BaHHa Ang kynaH-
HA OBel|b NOBUHHA MaTy 06'eM He MeHwwe 10...15 m°.

[o6oBi BUTpATU PO3UYNHY Q, PO3PaXOBYHTLCA 3a (HOPMYIIOH

Qr=F-t,M, + A, (9.18)
Le 7, - KiNbKICTb PO3YUHY, AKUIA 3anuLL@eTbCA B WEPCTI BiBLi nicns Kyna-
HS1, KI/MZ:
M, - KinbKicTb oBellb, AKi 06pobnaTeea 3a 3MiHY;
A, - KiNbKIiCTb PO3UMHY, SKUIA BMILLYE KYNOYHa YCTAHOBKA, K.

7,=01+C,l,, (9.19)

aoe C,= 0,66 kr/M® - koediLieHT, SKNiA BPaXOBYE LLMbHICTb WEPCT | TOBLLUMHY
BOJTOKOH,;
Iy - OOBXMHA BOIMOKOH LUEPCTi, MM.

Mpy BUKOPUCTaHHI AYLIOBMX YCTAHOBOK Yac o6pobku oBelb B kamepax
to6 PO3PaxXoBYETLCSH 3a POPMYIIOH

tos = TnaxiKe. (9.20)
PQP

Ae 7T, - Haibinblla KinbKicTb PiAWHW, AKa 3arNvWacETbca B LIEPCTi BiBUi
nicng KynaHHs, Kr/m>:
&= 4,6...5 - KoepilieHT, AK1ii BpaxoBye BifHOLIEHHS 3aranbHOI NMoLL
Tifa oBeLb 4O NSIOLWi NiAM0orM Kamepu yCTaHOBKY;
F,- nrola kamepu yCTaHoBKM, M,
K, =2,5...3 - koedilieHT, AKUii BpaxoBye BUTpaTK piguHW;
p - WiNbHICTb PO3YMHY, Kr/M>;
Q, - BUTPATU PO3UMHY YCTaHOBKOW, M°/C
Tmax = 0.3 +Cply, (9.21)

e  C, =220 Kr/m - KoeiLieHT, GK1iA BpaxoBYe XapaKTepUcTUKy LWepCTi.
[MOTYXKHICTL NpunagiB AnNd HarpiBaHHA po3dnHy [0 Temnepartypwu
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18...25°C BU3HaYaeTLCH 3a POPMYIIO

W = (Comi + Cumy Mt —tr)
T ...13600
ne  Cg=41910° Ox/kroC;
Cy - NnUTOMAa TEMMNOMICTKICTb BaHHK, DK/Kr°C;
Mg, my - BiQNOBIAHO Maca BOAW i BaHHW , Kr;
tn tx - BIANOBIAHO NoYyaTkoBa i poboya TemnepaTypa po3ynHy, °C;
Thae - YAC HArpiBaHHA PO3YUHY, rof;
7 - K.K.A. HarpiBaroyoro npucTpolo.

(9.22)

Micna Bubopy HeoBXigHOI KiNbKOCTI obnagHaHHA ANs CTPWXKX oBelp |
X NpoginakTU4HOi 0BPOBKN PO3PaxoBYHTh 3aranbHy KifbKiCTb MpauiBHWKIB
Ans oBcrnyroByBaHHA CTPUranbHOro MyHKTY, NOTYXKHICTb eneKkTpoTpaHcdop-
MaTopa abo nepecyBHOI enekTpocTaHUii, HeoBXigHY KINbKICTb BOAW, NarbHO-
ro Ta iHWWx maTepianie. licna UbOro po3paxoByTb COBIBAPTICTb CTPUNKKM
OfHi€l ronoBu abo HacTPUry 1T BOBHMU.
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10 MPNBUPAHHA TA YTUNI3ALUIA THOKO
10.1 BNACTUBOCTI T'HOKO | MIACTUIIKN

MHIn - Ue cknagHa nonigicnepcHa OaratogasHa cucTema, 4dka
CKIaaeTbCa i3 TBEpAUX, PIGKUX | ra3onogibHNX peuoBUH.

Cknag i BNacTMBOCTI MHO 3anexatb Bif pauioHy | TUMy rofisni TBapwH,
iX BUAY, CcTarTi, BiKy, TEXHOMOrIT yTpUMaHHS i rofliBni, rocnofapcsKoro npusHa-
YeHHS | NpoaYKTUBHOCTI.

BinbLy YacTUHy rHOK cKrajae Bofora, BMICT AKOT 3anexuTb Big Buay
TBapUH i cnocoBy BUAANeHHs rHow i3 NPUMILLEHHS | 3HAaXOAUTBLCA B Mexax
67-99%. Cknag TBEPAUX PEYOBUH BMILLYE: EKCKPEMEHTU, NILCTUNKY, 3anuLl-
KM KOpMIB Ta pi3Hi TBepAi 4YacTky nianorn, rpyHTy Ta iHWWX BKITHOYEHb.
a30MnogibHi peyoBMHM CKNapgatTbCs i3 MOBITPS | PI3HWX rasiB, AKi yTBOPHO-
HOTbCA NpK BiONOMYHOMY PO3KNagi rHOH.

MigCTUNKOBWIA THIA YMOBHO HasWBalTb TBepAuMM, a 6e3nigCTuIKoBUiA
pigKUM.

BesnigcTUKoBUA THIW, B 3aneXHOCTi Bif BMICTY CYXWX pPEYOBUH,
NnofingeTbCa Ha piaKUiA i HaniBpigKkuia. Mpu BMICTi cyxux pevyoBuH MeHLwe 8%
Hi HasnBatoTb pigkMM, a BinblLue -HaniBpigKUM.

OCHOBHOL0 XapaKTepWUCTUKOIO THOK € Oro BOMOTICTb, SKa 3aneXuTb Bif
BOSIOrocTi ekckpemeHTiB (Tabn.10.1), BUAY i KiNbKOCTI NigCTUIKKA, CUCTEMU YT-
PYMaHHS TBapuH.

Tabnuua 10.1 - BonoricTb eKCKpeMeHTIB TBapPUH i NTUL
B npoueHTax

TaapuHi Bonorictb _ _
Kan Ceuva CyMiLl ceui 3 Kanom

Benvka porata xygoba 83-84 94 8-95 86-87
CBuHI 76-78 94-95 87-88
BiBuji i ko3u 67-79 94-95 74-75
KoHi 71-72 95-96 77-79
Kypu,iHanKn - - 75
Kaukm - - 83-85

CepefHa BONOriCTb NiACTUNKOBOrO FHOK BEMWKOI poraTtoi Xyaobu ckna-
nae 75-90%, a 6esnigctunkosoro 88-95%. BonoricTb rHOW, Nicng BUAaneHHsS
WOro rigpasrivyHOK CaMONIIMBHOK CUCTEMOI AOPIBHIOE 94-96 % i 3MUBHOM -
96-98%. BignoBigHoO rHii cBMHER Mae Taki 3HaveHHS: 80-90, 90-95, 96-98, 98-
99%. BororicTe rHOKW KOHel, oBelb i nocnigy NTuli Maxe He BigpisHAeTLCH
Bif] BOJIOrOCTi EKCKPEMEHTIB

BonoricTb NigcTUNKOBOro rHow B, Mo)XHa obYncnmMTi 3a [4OMNOMOroto
PIBHAHHS

B, =B.,-001-P,(B,-B,)+Pg(100-B,), (10.1)
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ne  Bg B, - BONoricTb eKCKPEMEHTIB i NIACTUMNKK, NpoLy,.;
P, Ps - KinbKiCTb BIiACOTKIB y FHOT NigCTUNKK | BOAMW.

BonoricTe 6e3nigcTUnkoBOro rHow B, po3paxoBYeTbCA 3a TaKoK ¢op-
MYyo0
g _M:-B, +100(M, + M)
o
M,+M,+M,
ne M, M, M, - maca BifnoBIifHO EKCKPEMEHTIB, TEXHOMOrYHOT BOAMW | BOAU
BWTpaYeHol Ha 3MUB.

, (10.2)

CepefHil po3Mip 4acTOK YWUCTOro rHOK Benukoi poraToi xygobwu
JopiBHoe 2,6 MM, a cBuHel - 0,63...1,24 mMm. [HiA Benukoi poraToi xygotu
Ma€e TaKOX HeBemWKY KiNbKIiCTb YacTok AoBXuHOM Oinbwe 100 MM i 4o cemm
BICOTKIB NO Maci 3anuLiKiB KOpMy, YacTok BeTOHy, MicKy, LepeBa Ta iHWKUX
peYOBUH.

BaXKHOW XapaKTepUCTUKOK THOK € WOro LWiMbHICTL. Y COMOMUCTOro
HOW BenuKoi poraToi xyaobu BoHa pAopieHioe 530...890 kr/mM® npw 1oro
BONorocTi 75-85 %. LLiINbHICTL PifKoro rHoK 3HaxXoAUTLCH B MeXax: BENUKOI
poraToi xygobu - 1010...1020 kr/m> cBuHeit - 105...1070 kr/m® i kypsyoro
nocnigy - 700...1005 kr/m>,

Ona pospaxyHky 3acobiB BuganeHHs THOW HeobxiAHO  3HaTu
KoeillieHTN TepTa NOKOoK | pyXy, a TakoX JIMMKICTb AOro [O Pi3HUX poBoumnx
noBepxoHb. Lli MokasHukM 3amexartb B OCHOBHOMY Bif BOJOrOCTi THOH.
BonoricTe rHoto, npu 4kid koedilieHTn TepTa MatTb Hanbinblly BENUYMHY,
Ha31BalTb KPUTUUHOHO.

Tak, npu nepemileHHi 6e3niacTUIKOBOro rHok BEMWKOI poraTol Xyaobu
No cTasnbHil, OeTOHHIN | AepeB'dHin MOBEPXHAM, KPUTWYHa BONOMCTb
BiNoBiaHO fopiBHIOE 64,6, 67,6, 60,4%, a koediuieHTn Tepta 0,9; 1,04; 1,2.

ConoMncTui THik Mae Taki kKoedidieHTn Teptd: no crtani 0,7...1,3; no
depesy - 0,6...1,2; no 6eTtoHy -0,6...1,4.

Ha koedilieHT TepTa 3HayHWiA BNAWB Mae CTaH NoBepxHi TepTs. Mpu
eKkcnnyarauii NpoTAroM AOBroro Yacy rHoenpuMansHUX KaHanis, BUroToBIe-
HKx 3 6eToHy abo fepeBa, koedilieHT TepTa NO iX NOBEPXHi 3MEHLLYETLCA Ha
25-30%.

36iMblUeHHs TOBLUMHU Wapy B KaHani Npu3BOAUTb 4O 3MEHLLEHHS Koe-
ilieHTIB TepTS, TOMY LLO 3 THOK BUAABMIOETLCH BiflbHa piAuHa, fKa i gie gk
macTuno. KoediuieHT TepTa nokow bGinblue KoediyieHTa TepTa pyxy y
TOp®'aHOro rHot Ha 5...15%, y conommuctoro Ha 15...30% i y eKkcKpeMeHTIB
Ha 30...40%.

[HIR TakoX XapaKTepuayeTbCs MOKAa3HMKOM nunKocTi abo 3ycunnsam,
HeoOxigHUM ANns BigpWBY WOro Big MOBEPXHI KOHTAKTY NPV MEBHOMY TUCKY i
yaci KOHTakTy. 3 HarbinblUIMM 3yCUNNAM THIR Npununae 4o gepeBa i rymu, i
HaWMeHLMM [0 MOoniMEPHUX MaTepiaris.
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MakcumarnbHa NUMKICTb THOK BENMKOT poraToi Xxyaobw -6 klla i cBuHen -
3 klMa cnocTepiraeTeCca Npu BONOrocTi AOro BignoBigHoO 6ing 85 i 75%.

[na BU3HaUYEHHA KOHCTPYKTUBHUX i PEXMMHUX MapaMeTpiB MalUWH, SKi
BUAANAKTb, TPAHCMOPTYOTb | NepepobnaATb MHIiR, HeobxigHO 3HaTWM Woro
peornoridyHi BNacTMBOCTI. Lli BNacTUBOCTI OLiHIOKTECA ABOMa PEOSOriYHUMM
XapakTepuUCTUKaMKN. CTPYKTYPHOIO B'A3KICTIO | MeXel Hanpyru 3cyBy (Mexero
TekyyocTi). Lli xapakTepucTuki 3anexatb Bifl BONOrocTi, rpaHyNoMeTPUYHOro
cknagy i TemnepaTypu rHoto.

[Mpy 3MEHLIEHHI BOMOrocTi CTPYKTYpHa B'A3KICTb | MeXa TeKyyocTi
30inbwyoTbed. MNpy 36inbleHHi Temnepatypun Big 10 go 20°C cTpykTypHa
B'A3KICTb | Mé&Xa TeKy4qyocTi aMmeHwyloTecd Ha 25..40%. Y cBixoro pigkoro
FHO BENWKOI poratoi Xy4o0un B'a3KicTb 3MiHOeTbeA B Mexax 0,3...7,8 Ma npu
3MEHLLEHHI noro BonorocTi 3 94,5 ao 84%.

[Hi cBUHEW BMilLlye B M'ATb pasiB MeHLUe KOroifiB i Moro cTpykTypa
Maibke B 1,5 pa3u cnablua CTPYKTYpW rHOO BEMNWUKOI poraToi Xxyao6u, Tomy BiH
Ma€ 3Ha4YHO MeHLUi MOKAa3HWKKU CTPYKTYPHOI B'A3KOCTI i MEXi Hanpyrn acysy.

BMEHLUEHHA BOMOroCTi rHOKW CBUHEN 3 94 no 84% npu3BoauTb [0
30inbLeHHs B'a3kocTi Big 0,2 o 1,6 MNa ¢, a mexi TekyvocTi 3 10 go 210 Ma.

HIR, 9KkniA 36epiraeTbes y cxoBumLlax Oinble 3...4 MicaliB Mae 3Ha4yHO
MEHLLY CTPYKTYPHY B'A3KICTb | MEXY TEKYYOCTI.

PesynbTatn gocrnigXeHb TennogisnyHmMx BracTUBOCTENW THOK MNOKasy-
H0Tb, WO TEMMNEPATYPONPOBIAHICTL i TEMMOEMKICTb KOro 3 NiABULLEHHAM TEM-
nepaTypu BomorocTi 3binbwytoTbeda. Lle MNOACHWETbCA  NigBULLEHHSAM
TeMNepaTyponpoBiAHOCTI i TEMOEMKOCTI BiNbHOI BOAM i BiACYTHICTIO 3MiH B
CTPYKTYPi MaKpoMomnekys.

[na xapaKkTepuCTUKU PigKOro rHok Berike 3HaYeHHS MatoTb TeXHONo-
rYHi BNAcTUBOCTI, AKi pernameHTyrTbLCH CaHITapHO-TINEHIMHUMW HOPMaMU:
3abpyAHEHICTb OpraHiYHUMKW pPeYoBUHAMU, AWLAMKU TefbMIHTIB, OTPYAHUMUK
peyYoBMHaMW Ta iHWWMW. 3abpyfgHEHICTb  OpraHiuHUMKW  pPeyYoBUHaMM
OLHIETECA BIOXIMIMHUM cnoXUBaHHAM KucHio (BCK6 - npotarom 5 gib,
BCKro -npotarom 20 gi6 npu Temnepatypi 20°C).

MiHepanisayig opraHiyHUX PeYoBUH B PigKOMY THOI NMPU BUKOPUCTAHHI
KWCHIO 3iicHI0eTbea 3a 5 Ai6 Ha 70% i 3a 20 Ai6 Ha 99%.

CaHiTapHo-ririeHiYHMMK HOpMaMKU [O3BOSHSETLCA BUKOPUCTOBYBATM THIA
B AKOMY BIACYTHI GWLUS Ta NUYUHKW TENBMIHTIB, MaToreHHa Mikpodrnopa B
WKIATMBKX KOHLUEHTPpaLiSX, 340poBe HaciHHA Byp'sHIB Ta cMepaynii 3anax.

Bervke 3HaueHHS TakoX Mae TemnepaTtypa 3ameps3aHHs rHot. Ceva
BemnuKkoi poraToi xyfobu samepsae npu -2,08°C, cymiw cedi i kany npu -
2,08°C, kan npu -1,1°C. ConoMUCTUIA THiA Npumep3ae 40 MeTareBux NoBep-
XOHb npu -2,0...2,2°C. THil, 9knit Mae BosnoricTb Ginblue 92%, 3amep3ae Npu -
0,41°C.

[na nigctunkn TBapuHam i NTULI BUKOPUCTOBYIOTE CONOMY, TOpd, TUpP-
CY, CTPYXKY, NUCTH | XBOK LepeB.
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o6 36inblnTM MNOMfIMHAHHA BOSMOMM | rasiB, COMoOMy HeoOXigHo
NoApPIGHIOBATU Ha YacTKM JOBXUHO He Binblue 100 mm.

MigcTunka nornuHae pigki BUAINEHHA TBapWH i NTULi, TEXHOMOrYHY BO-
4y | aMiayHUi a3oT. FAKWO NiACTUIIKU HeJoCcTaTHLO, TO LUe Npu3BoauTb O
BTpaT NPoAYKTUBHOCTI TBApWH. Pi3Hi BUAW NIACTUIKM NOIMUHAOTL HE OfHaKo-
BY KiflbKicTb Bororu, Tabnuua 10.2.

Tabnuua 10.2 - BonoronornmMHaHHA pisHUX BUAIB MiACTUNOYHMX

MaTepianis
[MouaTkoBa KinbKicTb BaroBnx 4acTok Bo-
Big nigctunkm BOJIOTICTb, noru, gki NornuHae ogHa Ya-
npoLy. cTKa NigCTUMKM

Conoma 03nMOi NweHnLj 14-30 28-35
Conoma ropoxy 12-25 25-28
Conoma S4YMeHo 15-30 28-30
Topd 15-30 43-6,8
Tupca 14-25 40-45
CTpyxKa fepeB 12-20 3,0-35
Ilnera fepes 12-20 1,8-4,0
XBoS fiepes 15-30 1,5-25

Halibinblue BONOronorfiMHaHHa MatTb TOPg | TUPCa, OfHaK BOHW JyXe
3a0py4HIOTL MOBEPXHIO TBAPWH i KiNbKICTb iX AN8 NiACTUIKN oBmexeHa. To-
MYy ONS NiACTUMNKLA BUKOPUCTOBYIOTL B OCHOBHOMY MoApiGHEHY COnomy o3umoi
NweHnLi, Ska Mae KoedilieHT BONoronornmHanHg 2,8...3,5 npu OBXUHI Yac-
Tok 100 MMm.

KoedilieHT TepTd 3aneXuTs B OCHOBHOMY TifNbKW Bif, BOMOrocCTi COMo-
mu. Mpu TepTi no cTani, gepesy i 6eToHy BiH gopiBHOE BignosigHo 0,3...0,7;
0,4..0,8,06...0,9.

TennonpoBigHICTb NIACTUNOYHUX MaTepianiB 3aneXuTs Bifl IX BOMOrocCTi
i LWiNbHOCTI .

KoediuieHT TennonposigHocTi BT/M°C gopisHioe: cornomn -0,08...0,21;
Topay - 0,05..,0,19; Tupcm - 0,06...0,24.

10.2 PO3PAXYHOK BMXOoOy TIHOWO | BWKOPUCTAHHA
MACTUNKN

KinbKiCTb rHOO, GKUIA O4epKYTb NPOTArom 406K, 3aneXxuTb Big cnoco-
Oy yTpUMaHHA TBapWH | NTWUi, X Macw, BiKy, NPOAYKTMBHOCTI, BMAY i
TexXHosMoril po3gadi KopMiB, KOHUeHTpauii noronis'd, ob'emy BMpoBHMUTBA,
BUAY | HOPMUW BMKOPUCTAHHSA MigCTUIKKN Ta iHWKX hakTopis, Tabn. 10,3; 10.4.
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Tabnuua 10.3 - CepeaHbo000BUIA BUXiZ €KCKPEMEHTIB Big OfHIEl ro-

nosu
B kinorpamax
TeapwHu, nTUya EkckpemenTy

PUHA, H Beboro Kan Ceuva
Bukun 40 30 10
Koposu 55 35 20

MoroAHaK Benumkoi poraToi Xy406u1 Ha Bigrogieni go

4 micauis 7,5 5 2,5
4-6 micauis 14 10 4
6-1 2 micauis 26 14 12
cTaplue 12 27 20 7
Micauis
KoHi 19-26 15-20 4-6
BiBui i Ko3K 2,1-3,5 1,5-2,5 0,6-1,0
CBUHOMATKM 3 22 12 10
nopocaTamu
CeuHomartku 6es 17 9 6
nopocat
KHypu 15 9 6
CBuHi Ha 7,517 5-9 2,5-8
Bigroaieni
Kypu 0,25 - -
Bponnepu 0,3 - -
IHO VKK 0,43 - -
Kaykun 0,55 - -
lN'ycu 0,6 - -

Tabnuua 10.4 - Butpaty NiZCTUIKA HA OA4HY TBapuHy 3a 4oOy

B kinorpamax

TBapuWHK Conoma Topd Tupca
Bukn 5-6 7-8 4-5
Koposu 4-5 6-8 3-4
MonoaHsK Ha Bifgroaieni Bikom Ao:
4 micauis 5-6 7-8 5-6
4-6 micauis 5-6 7-8 5-6
6-12 micauis 3-5 4-6 5-6
cTapiwe 12 micauis 3-5 4-6 5-6
KoHi 2-4 5-6 2-3
BiBLi i KO3u1 0,5-1 0,8-1 1,5-2
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MpopoexeHHa Tabnuui 10.4

TBapuWHM Conoma Topd Tupca
CBMHOMATKK 3 MOpoOcCATamMU 5-6 6-8 5-6
CBurHomarTkn 6e3 nopocat 2-3 3-4 4-5
KHypu 4-6 6-7 7-8
CBWHiI Ha Bigroaieni 2-3 34 4-5
Kypu 0,03 0,07 0,05
Bponnepu 0,05 0,09 0,06
[HAWKN 0,09 0,12 0,11
Kaykun 0,07 0,11 0,1
MNycu 0,13 0,2 0,17

HakonnueHHa rHOK npoTarom Jobu 34IACHIETECA HEPIBHOMIPHO | 3a-
NEeXNTb Bif KiNbKOCTI TBAPWH, CTPYKTYPU Yepenn, palioHy rofisni i poanopag-
Ky OHS Ha depmi. B cTinoBuid nepios KOpoOBU BUAINAKTL E€KCKPEMEHTU NO
10-15 pasie Ha goby. B vac rogisni HakonnuyeTbea 6ing TBapwH binbwe 30%
JoBOBOro  BMXOAY eKCKpeMeHTiB. Hamnbinbla KinbKiCTb  eKCKpeMeHTIB
HaKOMWUYYETLCA B NEPLUIA NONOBUHI AHSA.

Mpy CTiRNOBO-NACTOBULLHOMY YTPUMaHHI TBapWH BUXiL €KCKPEMEHTIB
HeobxigHO nNpuiiMaTK B KinbkocTi 50%, a npu cTinoso-TabipHomMy - 85% Big
pO3pPaxyHKOBOro 3Ha4yeHHHA. [pubBnusHO BUXIO EKCKPEMEHTIB [LOPIBHIOE Y
LiiHMX KopiB 8% Bif Macu TBapWHW i y cBUHeNR - 6-10%.

PospaxyHKoBUM LWNAXOM 4060BUIA BUXIL THOW Bif ofHiel TBapuHu My
MOXHa BW3HauuTKU 3a gonomoroto dopmynu (10.3), B Akl NpuiAHATO Jony-
LLEeHHS, Lo B CBDKMIA THIW nepexouTb nNpubrim3Ho NooBMHA Macu cyxol pe-
YOBMHW KOpMIB 4OBOBOro paLioHy i BCA cyxa YacTuHa nigctunkun. MNpu ybomy
3aranbHy Macy rHol ofepXyloTb B YOTUPW pa3n Birblue 3aranbHoi Macu cy-
XWX pevyoBUH. Ll 3anexHicTb crnpaBefnuBa nuwe Tofi, KOMW THin BMIiLLyeE
25% cyxoi peyoBUHKN | 75% pignHu.

M. =405=M, +11,), (10.3)
ge 2 M, - Maca cyxoi pe4oBUHMU paLlioHy, KT;

I, - Maca Ccyxol peYoBMHM NigCTUNKK, KT

Ha OCHOBi HayKoBWX [OCRIAXEHb YCTAHOBIEHO, WO B Kani TBapuH
BMiLLyeTbCa 16% Cyxux pedyoBWH i B cedi - 6%, TomMy B CyMmili npu
cniBBigHOLWEHHI MacK kany i cedi 2:1 ix byge 12,6%.

Bpaxosytoum Le copmyna (10.3) matume surnag

= 100 osskm, +[1-Walm| (10.4)
100 - W, i= 100
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ne

W - BOMOTiCTb rHO, NnpoL,;

Wp- BORoOTicTb NigCTUIIKK, npou.;

M- Maca i -Toro Buzly Kopmy pauioHy , Kr;

[1- poboBa Hopma MigCTUIKK, KT;

Ki - koedilieHT, 9KMiA BpaxoBYy€e BMICT CyXOi PEYOBUHU B i-My BUIi KOp-
My;

N - KiNbKiCTb KOMMNOHEHTIB KOPMOBOIO paLjioHy.

BororicTb rHOKW po3paxoBYeETLCA 3a (OPMYIOH

n W,
100-35>XKM, +|1-——
5 i k1+[ 100]1_[

W, = (10.5)

4SKM, +T1
i=1

KoediuieHT K; gopisHtoe: rpydi kopmu - 0,8...0,85; kopeHennogn —

0,2 ...0,24; cunoc - 0,15...0,3; ciHax - 0,45...0,55; KOHUEHTPOBaHI KOPMU -
0,85...0,9.

LLlo6 opepxatu rHin HeobxigHoi BororocTi Wr Macy Boaw, AKky Tpeba

A06aBUTU B HBOTO, PO3PaxXoBYOTh 3a (POPMYIIOH

ne

ne

; :&{0,5%;(,%, +[1—;/VOZJH}—MH (10.6)
[oboBuin BUXiA pifKoro rHoto M, o64MCcnioeTbCA 3a POPMYoto
M, = Mr+ Mg,
Buxig rHoto 3a pik Big ogHiel TBapuHu abo NTuLi AOpPiBHIOE
M, =Mr A,
[ - KiNbKIiCTb AHIB HAKONWUYEHHS MHOK
A =M + Kn(365-Lc), (10.7)

L. - KinbKicTb 4i6 CTiRNoBoro nepiogy NpoTAroM poky;
K, - koedilieHT, SKUA BpaxoBye BWXi4 MHOK B CTIAMOBO-NACTOULLHWUIA
nepiog, K,=0,3-0,5.

KoediuieHT K, 3anexuTb Big 4Yacy nepebyBaHHA KOpiB B MPUMILLEHHI

NpoTAroMm [o6u B NacTOMLWHWIA nepiog.

BpaxoBytoum, WO BUXi4 FHOK Bif pi3HMX rpyn TBapWH BEMUKOi poraTtoi

Xy4obu, MoxHa NPUAHATK MO BIGHOLIEHHIO A0 BUXOAY Bif KOPIB 9K HeTeni i
MOIOAHSK Ha Bigrofisni ctapwe ogHoro poky - 50 %, Tendra i MONOAHSK Ha
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Bigroaieni 4o poKy - 25%, TO HAKOMUYEHHS THOK 3a PiK Mg, MOXHa BU3HAYU-
T 3a GopMynok
M,, =M,(m, +0,5m, +0,25m,), (10.8)
he my, My, My - KINbKICTb KOPIB, HETENIB | MONOAHSKaA Ha Bigrofisni craplue
OJHOro POKY, TENAT i MOrOAHSKa Ha BiArodisni 4O OOHOrO
pokKy.

10.3 OCHOBHI TEXHONOT BUOANEHHA TA YTUMI3ALII THOIO

Bubip TexHonorii BuganeHHa Ta ytunisauii rHoto 06yMOBMEHUIA B OCHO-
BHOMY WOro BOSIOFICTIO, SiKa B CBOIO Yepry 3aneXxuTb Bif cnocoby yTpUMaHHS
TBapWH B MPUMILLLEHHSAX, @ TaKOX KirlbKOCTI i AKOCTi BUKOPUCTAHHSA NigCTUMKK.

Mpn yTpUMaHHi Benukoi poraToi Xyg4obu Ha NpuB'asi rHik i3 cTinn npu-
OupatoTb 2..5 pasiB Ha [oby;, BMAanaTb WOro 3a MeXi NpUMIlleHHa B
rHoecxoBMLLa, abo Ha Micle NpuUroTyBaHHSA KomnocTy. [pu 6e3npuB'asHOMY
YTPUMaHHI TBapWH Ha rMMOoKoMY LWapi NigCTUMNKK AOro BuaanaTs 2 .3 pasu
Ha pik, a 3 BWIyNbHMX MangaH4uKiB WwogeHHo abo vepes 2.3 gHi, B
3aneXHOCTI Bif nopu poky. |13 npumiweHb, obnagHaHnx Sokcamu, rHii Buaa-
NAwTb Yepes 2.3 [Hi.

SAKLLO TBAPUHM B MPUMILLLEHHAX YTPUMYIOTLCA Ha LWINMHHIA nignoayi, 1o
HI HaKonmMYyeTbCcAa B KaHanax, abo B THOECXOBULLUI Mig NigNorow, 3Bigkm noro
BMAANSH0Tb NAPO-TPAHCNOPTHUMU CUCTEMAMMW, TpaHcnopTepamu, abo cnelyj-
anbHUMKW HaBaHTaXyBaYamu.

TexHonoriYHWA Npouec BUAANEHHS rHO i3 NPUMILLEHb, YTUnisalii noro
i BUKOPUCTaHHS 9K opraHiyHoro gobpuBa, MOXHa NOZINUTK Ha crigytodi one-
pauii: nprubnpaHHa TBapUHHWULbKUX NPUMILLEHb | BUAaNeHHS 3 HUX THOLo; Ao-
CTaBKa i po3nogin nigcTunky B MicUSX BiANOYMHKY TBAPWH; TPaHCNOPTYBaHHA
KOMMOCTY; 3HeLUKOAXeHHS | nepepobka Woro, abo NpUroTyBaHHA KOMMOCTY;,
JocTaBka opraHivyHMX fobpuvB B nore i BHeECeHHA iX B rpyHT. HanbinbLu
edekTnBHOW Oyae TexHomorig, aka 3abe3neynTb BUXIL THOK 3 MiHIMarbHUM
BMICTOM BOMIOrMU | MakCUMarnbsHUM CNOXWUBHUX PEYOBUH.

3 ypaxyBaHHSM KOHKPETHWX YMOB Ha depMax BUKOPUCTOBYKOTb Taki
OCHOBHI TEXHOSOTII:

1) BMAaneHHa i3 npumiweHb, nepepobka, 30epiraHHa i BHeECeHHA B
rPYHT TBEPAOro NiACTUIKOBOrO rHoto, puc.10.1;

2) BUAaneHH4d i3 NpuMiLLeHb pPigKoro i HaniBpigKkoro rHo, NPUroTyBaHHA
i3 HbOro KOMMNOCTY, 36epiraHHs | BHECEHHS B PyHT, puc. 10.2;
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3) BuaganeHHa i3 NnpuMiLLeHb PigKOro i HamiBpigKoro rHot, obpobka no-
ro, 36epiraHHs i BHeCeHHA B rPyHT B pigkomy Burmagi, puc. 10.3;

4) BugarneHHs i3 NpUMILLEHb PIAKOro i HaMiBPIAKOro rHow, NoAin Koro Ha
TBepgy i piaky dpakuii, 3bepiraHHa i BHECEHHA B TPYHT OKPEMO KOXHOI
dpakdii, puc. 10.3;

5) BuganeHHs i3 npuMmilleHbs TBEpAOro, pigKoro i HamiBpigKoro rHoto, ne-
pepobka horo Ha Gioras, 30epiraHHA 3anuULLKIB | BHECEHHS X B MPYHT, pwuc.
10.4

Meplwa TexHonoria 3acTOCOBYETLCA MNPU  MNPUB'A3HOMY  YTPUMaHHI
BemnuKkoi poraToi xygobwu B cTilnax i 6e3npuB'asHoMy Ha rnubokomy Lwiapi
HE3MIHHOT NIACTUMKN.

Mpn Takin TexHonorii Ana NiCTUIKM BUKOPWCTOBYKTL COMoMy abo
Topd, AKi JOCTABMATL B TBAPMHHULEKI NPUMILLEHHS | TaM po3nogingdoTb iX
B MicUSX BiANOYMHKY TBapuH oauH abo ABa pa3un Ha goby, Bpy4Hy abo 3a go-
NOMOro 3acobiB MmexaHizalii.

lHIR i3 cTin 3unwatoTb BpydHy, abo 3a JONOMOrow cneuianbHUX
NpUCTpPOIB.

3atpaTty npaui Ha BUKOHaHHA onepaLil TEXHOMOrYHOro npouecy Bif
LOCTaBK/ MACTUNKL B NPUMILLIEHHS A0 dhopMyBaHHS BypTiB rHOW ckragarlTb
2 NOSUHO-TOAUHN Ha OfHY TOHY CBDKOTO HOH0.

Haibinbl pauioHanbHOK TexHomorieto oBpobkM HamiBPIgKoro rHow €
NpWUroTyBaHHa komnocTy. BoHa Bkmtovae puc.10.2: oduncTky cTivin abo 6okcis,
BWAAMEHHS THOW i3 NpUMILLEeHb, TpaHCNOpPTyBaHHA Woro fo micua obpobku,
3MilyBaHHS Horo 3 Topdom abo CONomoto, NPUroTyBaHHA KOMMOCTY, BUBe-
3€HHS KOMMOCTY B Nofe i BHECEHHS WOro B MPyHT.

Bci onepauii gaHoi TexHomnorii MexaHizoBaHi, KpiM O4MCTKM CTivn abo
OOKciB. 3aTpaTu npaLi Ha BUKOHAHHS onepalii Big O4UCTKM CTiln abo Gokcie
[0 BMBE3EeHHS KOMMOCTY B nore cknagatTtb 1,5 NOAUHO-roAUHU Ha 1 T KOM-
NocCTy.

Mpn BUAanNeHHi pigKkoro rHoK i3 NPUMILLeHb Harbinbll €KOHOMIYHOK €
camonnueHa cuctema 6e3 BMKopUCTaHHA Bogw. ligrotoBka WOro Ans BUKO-
pUCTaHHA MOXe 34iACHIOBATUCL 3aBAAKM 30epiraHHa 3 romoreHisaljieto, Kom-
MOCTYBaHHSA 3 BOMOroMorfMHalouYuMn MaTepianamu abo NoginoM Ha pigky i
TBepay dpakuii, puc. 10.3.
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cornoma womnoer B none

1119 10 20 21 15

1-rHO€30IpHUK ; 2-BiJOKpeMITIoBaY MeXaHiUYHUX BKMKOYeHb ; 3-Bi3OK; 4-
pesepByap HaCOCHOI CTaHUii; 5-Hacoc ; 6-kapaHTUHHE THOECXOBMLE ; 7-
CXOBWLLE rOMOreHisaTop ; 8-poskngad pigkux opraHivyHux fobpus , 9-cknag
Topdy , 10-6ynbaosep , 11-TpaHcnopTep ; 12-3miwyBay ; 13-kapaHTUHHWIA
MakgaH4nK Ana KOMNocTy , 14-cxoBuLLE A8 KOMMOCTY 3 TO3MNOBUM KpaHam
15-po3kngad TBepaux opraHiyHux gobpwus ; 16-pesepByap ANA rHow ; 17-
yCTaHOBKa A8 nofiny rHow Ha dpakyii; 18-rHoecxoBuule ; 19-kapaHTUHHO-
KOMMOCTMUIA ManfaHuuK, 20-rHoecxoBuLLe, 21-HaBaHTaXxyBau.

PucyHok 10.3 - CxemMa TexHonorivHa npubupaHHa Ta yTunisauii pigkoro
THO

PioKkWiA THIA i3 NPUMILLEHHS NO KONEKTOPY MepeTikae B pesepByap
HaCOCHOI CTaHUii, Ae OYMLAETbCA Bif KPYMHUX MEXaHIYHWUX BKOYeHb. |3 pe-
3epByapa HAcOCHO! CTaHLil, NiCNa O4YUCTKW, NepeKkadyeTbCd B KapaHTWHHE
rHoecxoBuLLe abo B pesepByap AN 30epiraHHs.
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Micng BUTPUMKKN B KaPaHTUHHOMY FHOECXOBULL, AOrO NOBEPTaKTL B pe-
3epByap HaCOCHOI CTaHUii, a 3BiATM nNepekadylTb B  CXOBWULe-
romoreHisarop,.abo B UeX NPUroTyBaHHA KOMMOCTY. I3  cxoBula
FOMOT€EHI30BaHWI THi LOCTaBNATL B NoMe 4 BHOCATb WOro B FPyHT.

MpWroToBNeHWIn B Lexy FHOECONOM'SHUA abo FHOETOPEAHWUIA KOMMOCT
BMAANSI0Tb Ha cnewianbHy Nnowaaky Ang BUTPUMKK, 3 SKOI Oro BUBO3SATL B
none i BHOCATb B FPyHT.

Mpwn noaini pigkoro rHow Ha dpakuii okpemo 3bupatoTb pigky B pesep-
BYap, a TBepAY HaKkonu4ykTb B BypT. [Micns BUTPUMKU NPOTArOM KapaHTWUHHO-
ro CTpoKy obuaBi dpakLii BUKOPUCTOBYIOTb ANA NPUrOTYBaHHA KOMMOCTY abo
BMKOPWUCTOBYIOTb OKPEMO SK opraHiyHi Jobpusa.

3artpaTty npaudi Ha BMAAreHHs i3 NPpUMILLEHb | MigroToBKy A0 BUKOPU-
CTaHHA pigKOro rHoo, BKOYHO 3 onepaLieto oro 3depiraHHs, He nepeBuLLy-
HTb 1 NMOAUHO-TOAWHM Ha 1 T THOM.

Bervke npaktudHe 3HadeHHS Mae TexHornoria nepepobkn Ha Gioras
TBEpPLOro nigcTurnkoBoro rHot, puc.10.4. lNepepobneHnin rHIA 3a Uieto
TEXHOMOTIE NPaKTUYHO HE Mae B CBOEMY CKIafi pigvHW. BiH 3HELLKOMKEHWIA
i AOro 3pasy MOXXHa BUKOPUCTOBYBATK AK opraHiyHe AobpmBo. Kpim Toro Bu-
KOPWUCTOBYIOTb SIK NaribHe ofepxaHuii 6ioras.

BiorasoBa ycTaHoBKa AN nepepobku TBepAoro NiACTUNKOBOrO THOK
CKrnagaeTbes i3 UiniHApiB-peakTopiB, rasoBoOro Konekropa i Crnoxmsadie rasy.
Peaktop Ana aHaepobHoi depmeHTauil THOK BWIOTOBMEHWA B BUMALI
uuniHgpa, aKMiA cknagaetbes i3 ABOX YaCTWUH: BHYTPILLHLOMO i 30BHILLHBLOrO.
BHYTPILWLHIA UMNIHAP BUTOTOBIIEHWIA i3 BOX MOMOBUHOK CiTYACTOro martepiany
3'efHaHNX MK coboto B3ZOBX oci. BiH He Mae AHa i KpULLIKW.

BOBHILWHIKA UuniHAp Mae hopMy KoBnaka i ABiMHI CTIHKW, MK SKUMW 3Ha-
XOAUTBLCA TepMoisonauid. BHYTPILWHS NOPOXHMHA 30BHILLIHLOrO LuIiHApa 3a
LONOMOroH0 LWTyLepa i WnaHra 3'egHaHa 3 ra3oBUM KOMNEKTOPOM, a OCTaHHIH 3
rasronbAepom, ki 3abesnevye crabinisauito TUCKy rasy i nogady Woro cno-
XuBadam.

biorasoBa ycTaHoBKa npaltoe Tak.

CiTyacTuin UMniHgP BUCTaBMAOTL Ha PiBHIA OeTOHHIW nrowagui i 3a-
BAHTaXKYIOTbL MOrO THOEM, a 3BEPXY HaKPWBATb 30BHILLUHIM yuniHgpom. Mpo-
TAroMm 24 rofuvH rHii BUAINAE BYIMEKUCINIA ra3 i camosirpiBaetbea. Temnepa-
Typa horo nigeuwyetbca Ao 50°C. lMicng yporo npotarom 28 fib npoxoguTb
depmeHTaLig rHoK 3 BUAINEHHAM Biorasy.

Taka ycTaHoBKa Mae 3Mory Ljoo6u supobnatu go 1 m° Giorasy B pos-
paxyHKy Ha 1 T rHolo.

MepepobnaTn Ha Gioraz MoXHa TaKoX HaniBpiAKWA | PIgKWIA THIA, ogHak
ANS UbOro MOTPIOHI YCTAHOBKM iHILUX KOHCTPYKLiRA. IX NpoayKTUBHICTL Gyae
3anexaTty Bif BMICTY CyXOl pe4YOBUHU B PiAKOMY FHOI.
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10.4 PO3PAXYHOK 3ACOBIB MEXAHI3AUII BUOANEHHA MTHOIO
13 NPUMILLEHb

B 3anexHocTi Bif TEXHOMOri BUAANEHHS MHO i3 MPUMILLLEHb | MALUKWH Ta
obnagHaHH4, SKi BUKOPWUCTOBYIOTLCS ANS Lboro, 3acobu MexaHisalil noging-
IOTLCA Ha MeXaHidHi i rigpaBniyHi. MexaHidHi B CBOK Yepry nofinawTscd Ha
MOBinbHI i cTayioHapHi. [Jo MobinbHMX BigHOCATbCA ByNbao3epn, HaBiCHI Ta
NpudinHi  rHoe3bupanbHi HaBaHTaXKyBaudW, SAKi MalTb KOBLUEBI, TBWMHTOBI,
CKpenepHi, Ta iHWi rHoe3buparnbHi pobodi opraHu.

[o cTayioHapHMx 3acobiB MexaHisauii BiAHOCATbCS pPi3Hi  BUAK
TpaHcnopTepiB Ta CKpenepHUX YCTaHOBOK.

MgpaeniyvHi 3acobun MexaHisauii BKNHYaTb KaHan BUrOTOBMEHI i3 Be-
TOHY ANA HaKOMWYEeHHS | TPaHCMOPTYBaHHS THOMW, LWINWHHY nignory, aka
nepekpuBae kaHanu, 3anuBHi 6a4kn, Hacocu i Tpybonposoau Ana nogavi Bogm
B KaHanu.

B sanexHocTi Big cnoco®y BWAaneHHa T[HOK i3 KaHamniB BOHMU
NOAINATLCH HA CaMOMMUBHI | 3MUBHI.

CamonnveHi B CBOK Yepry QiNatbcs Ha cucTemun GesnepepBHOI Aii i
cucTemu nepioanyHoi aii.

3MuBHI cucTemn ByBatoTb KaHamnbHi i ©e3KaHarkbHi, 3 BUKOPUCTAHHAM
BOAM ANg 3muBy abo rHOMOBWMX CTOKIB, TOBTO NPSMO3MMBHI abo peLipkyna-
LjifAHI.

10.4.1 MOBINbHI 3ACOBM MEXAHI3ALIII

[o MoBineHNMX 3acobiB BUAanNeHHs rHOW i3 NpPUMILLEHb, BUIYyNIbHOKOP-
MOBWX MalgaH4mKiB, MpoxogiB ANA TBapWH i 3 Apyrux Micub BigHocATbCH: By-
NbAo3epu, ppoHTanbHi BaxXinbHi HaBaHTaXXyBadi NepiognMyHoi Aii, aki obnag-
HaHHI ByNbJ03epHOI0 HABICKOK KOBLLUOBOMO TUMNY i rHoENpUBUpansHi MalluHK
GesnepepBHOI Aii PI3HUX KOHCTPYKUIA. Ha TBapUHHULbKUX dbepmMax BUKOPK-
CTOBYKTbCH B OCHOBHOMY Oynbfo3epw HaBilleHi Ha KoricHi abo ryceHu4Hi
TpakTopu.

Bynbaosepu BUroTOBNSATLCA 3 HENMOBOPOTHUM BigBanom, abo 3 NoBo-
POTHUM, TIONOXEHHA SAKOro MOMHa 3MiHBatM Ha KyT o 45° B
roOpW3oHTarbHIR NnowmHi i A0 5...10° B BepTUKanbHIN.

3 MeTow NiABULLEHHS NPOLYKTUBHOCTI Bynbaosepa Moro obnagHyoTb
BOKOBUMU PYXOBUMK ab0 HEPYXOMUMM 3aKpunkamu.

MpoaykTuBHICTL Oynbhosepa W npu BUAarNeHHi i NepeMilleHHi rHo B
FHOECXOBMWLLLE JOPIBHIOE

w - 36009K, - p.

t

Y
Je g -ob'em rHow, SKMIA Nepemillye BigBarn, v
K, - koediLieHT BUKOPUCTaHHS Yacy poboTn Bynbaosepa;
£ - WiNbHICTb PO3PUXIIEHOTO THOH, kr/m>;
t,-TpyBanicTb OAHOMO LMKNY BUAANEHHS THO, C.
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O6'em rHo, 9KMiA nepemillye BigBan OynbAo3epa AOPIBHIOE MPU3MI
BOSOYIHHS | PO3PaxoBYETLCA 3a POPMYIO

LB?K,
T oKt
4 g%

ne L -wupuHa BigBana , m;
B - BucoTa BigBana, m;
K, - KoeilieHT, HKWA BpaxoBye BTpaTW THOK nNig 4ac Koro
nepewmiweHHs, (K,=0,5...0,98),
K, - koediLieHT po3puxneHHs rHoto (K, = 0,90...0,98);
@, - KYT NPUPOLHOIO CXWUMY THOH0.

(10.10)

TpuBanicTb UMKy BULANEHHS THOKW JOPIBHIOE
t 21
YOV V2t +

Je |- BigcTaHb BUJaneHHs i TpaHCNOPTYBaHHS THOM, M;
Vp - poboya LWBUAKICTb TPAKTOPa, M/C;
V, - WUBUAKICTb XOIOCTOrO pyxy TpakTopa, m/c,
t. - Yac nepekrodeHHsa nepepad, (t,=4...5 ¢);
t, - vac nigiomy i onyckaHHs BigBany, (fp=1...2c).

(10.11)

Y BigBana KiBLIOBOro Tuny ob'eM rHow, AKWIA BiH nepemillye, 30inbLuy-
€TbCS Ha 06'eM KoBLUA.

Takumun BigBanamm obnagHyTbca PpOHTarbHI BaXiSbHi
HaBaHTaXKyBaui.

Mpn oBuncneHHi HeobxigHOT CUNK TAMM | NOTY)KHOCTI ABUryHa TpakTopa
PO3paxoByOTb 3ararnbHWiA onip P, AKWIA CTBOPIOE THilA Nepeq BigBarioMm Oyrb-
Jo3epa npu MakcumarbHiA Noro KinbkocTi. Lien onip JopiBHI0OE

P =Pp+ Pyt Pe+ P+ Pp, (10.12)

ae P, -onip, AKWiA 3aBAae rHii Ha neso Hoxa Oynbaosepa, H;
Pre- 0Nip, AKWIA ckagac npuama BonodiHHA, H;
P, - onip TepT4 nig Yac pyxy rHow BBepx no sigsany, H;
P, - onip TepTa nig Yac pyxy rHow B3 0BX BigBana, H;
P, - onip pyxy TpakTopa 3 6ynbgosepom, H.

Onip, aKWiA 3aBgae rHi Ha ne3o Hoxa OynbAo3epa Npu 34nLLEHi Aoro 3
NoBepxHi Nignorn npumilleHHs, abo 3 NoBepxHi BUryNIbHO-KOPMOBOIO Mali-
JaH4ymKka oBuUCrIoeETLCS 3a (OPMYNoH

Pp= KoFr, (10.13)
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ge K- NUTOMUIA onip 34MLLAHHS THOK 3 NOBEPXHI, ANA THO
K. =50...70 kH/m?,
Fr- nnowa BepTMKanbHOro nepepisy wapy rHotw nepeg Hoxem Oynbao-
2
3epa, M°.

Mnowy BepTUKanbHOro nepepisy Wapy rHoK , MOXHa 0BYUCNUTKY 3a Ta-
KO oopmMynoto

ge  hg, - CepefiHa TOBLUMHA Wapy rHow,M;
B, - YacTWHa JOBXUHUW HOXA, AKa Npautoe, M,
@ - KyT NOBOPOTY BifBara B ropusaoHTanbHiA NroLLmHi, rpag.

Onip nepeMilLeHHIo NPU3MKN BOJTOYIHHA BU3HAYaETLCA 3a (POPMYIOH

ne G- Maca npu3MmK BOMOYIHHS, Kr;
fo - KoedilyieHT TepTa rHOK MO MIAMO03i NPUMILLEHHS abo BUryrbHO-
KOPMOBOIo MaiaH4yuka;
g - NPVUCKOPEHHS CUnu Baru, m/c,

3 ypaxyBaHHAM reoMeTpuUYHMX PO3MIpiB BigBany Oynbgosepa i KyTa
NPUPOAHOro CXWIY MHOM, Macy NPWU3MKU BOSTOYIHHA MOXHA BU3HAYWUTU 3 JOC-
TaTHLOI TOYHICTIO 3a POPMYIIOHD

2
_ pL-(B-he)
2tg @,
[Mpy 3aBaHTaXKeHHi Nif KyTOM MOCTaBMEHOIO B FOPU3OHTaNbHIA MIOLLMHI
BigBana 6ynbAo3epa, rHik NO KOro NOBEPXHI NepecyBaeTbCA BBEPX i OOHO-

YacHO B3 OBX Hboro. Tofi, onip Bif cWn TepTd NO NOBEPXHI BigBana, MoXHa
BU3HAYUTK 32 TAKUMW PIBHAHHAMU

(10. 16)

P

P,=q-G -f,-cos? 5 sin
8 =9 -Gpp 1, ?, (10.17)
Py =q-Gpp -f, - f, cOs 9,

ne f; - KoedilieHT TepTd rHoko no BigBany;,
O - KyT Haxury Hoxa 6ynbho3sepa, rpag.
Onip pyxy 6ynbao3epa 3 TPAKTOPOM PO3PAXOBYETLCHA 32 POPMYIOD
P,=G-, fx-q, (10.18)
ge  Gp - Maca bynbosepa 3 TPakTOpOM, Kr;

fx - KOeILieHT onopy NepeKkoYyBaHH!o.
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HeobxigHa NOTYXHICTb ABUryHa TpakTtopa Ny BU3HAYaeTbCa 3a opMy-
noto

_ Wev,
T 1027
Ae Vv - WBUAKICTb PyXy TpakTopa, M/cC;
N - KoeilieHT KOPUCHOI [il MeXaHIYHOT Nepefadi TpakTopa.

(10.19)

AHanoriyHo po3paxoByTLCH MNPOAYKTUBHICTL i MOTYXKHICTL ABUryHa
ppoHTaNbLHUX HaBaHTaXKyBayiB 0b6nagHaHWX BigBanamy KOBLIOBOrO TUMY, K
BMKOPWUCTOBYIOTLCH ANSA BUAaNEHHS rHOK 3 NPUMILLEHb | BUTYNIbHO-KOPMOBUX
MaWgaHYKKIB.

MoBinbHi 3acobu BuganeHHs i TpaHCNOPTYBaHHS FHOK 3aCTOCOBYHOTLCH
npuv NpUB'A3HOMY | 6€3NPUB'A3HOMY YTPUMaHHI TBApUH ANS BUAANEHHS TBep-
[Oro i HaniBTBEPA OO FHOL0.

10.4.2 CTALIOHAPHI 3ACOBW MEXAHI3ALIT

[o cTauioHapHUX 3acobiB BWAaneHHsa THOK i3 MpUMILeHb Hanexarb
CKpeBKOBO-MaHLIroBi TPAHCNOPTEPU KPYroBOro i 3BOPOTHLO-MOCTYNANLHOro
PyXy, TBMHTOBI, @ TaKo)X CKpebKOBI i KiBLUOBI CKpenepHi ycTaHoBKW. Ckpeb-
KOBO-MaHLUIOroBi i FBUHTOBI TpaHCnopTepu, SK NpaBWiio, BUKOPUCTOBYIOTLCS
ONS BUAANEHHSA THO i3 MpUMILLEHb NpW NPUB'A3HOMY YTPUMaHi BenuKol
poraToi Xxyao0bu i CBUHel B iHAMBIAYaNbHWX | FPYNOBUX CTaHKax.

PospaxyHok ckpebKOBO-MaHLIOroBUX TPAHCNOPTEPIB CKNajacThes i3 BU-
3Ha4YeHHsa Mojadi, TAroBoro onopy i obrpyHTYBaHHSA BWMOPaHOl MOTYXHOCTI
enekTpoaBUryHa.

Mopadva TpaHcnopTtepa Q7 Kr/c, BU3Ha4aeTbCH 3a OPMYyIown

Q,=h-B-p-v-K, (10.20)
ae h - BUCOTa NPU3MK BOSMOYIHHSA, SIKa LOPIBHIOE B cepefHbOMY MMMOUHI Ka-
HaBKu, M;

8 - LUMPUHA KaHaBKu, M,

P - WinbHICTb rHot, Kr/m®;

L - WBKAKICTb PyXy NaHutora TpaHcnopTepa, M/c,

K - KoediyieHT nogauvi.

KoedilieHT nofadi gopiBHIoE
K=K K2-Ks- Ky Ks,
e K;= 0,5 - koedilieHT 3aNOBHEHHSA KaHaBKK,
Ko, = 1,13 - KoedilieHT, SKUA BPaxoBYeE YLUINMbHEHHSA THOK MpU WOro
nepemilleHHi ckpebkamu;
K3 =0,90...0,95 - KoedilieHT, KN BpaxoBy€E HEPIBHOMIPHICTL LLIBUAKO-
CTi pyxy naHutora;
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Ky = 0,97 - koedilieHT, aKkMiA BpaxoBye 00'eM KaHaBKWN 3alHATUIA NaHLo-
rom i ckpebkamu

K5 =0,8... 1,0 - KoedilieHT, KU BpaxoBye KyT Haxury noxunoro TpaH-
cnopTepa.

[na npakTuyaHUX po3paxyHKiB KoedilieHT nofadi MOXHa npuimaTn B
mexax 0,75...0,50.
Tarosun onip pyxy P TpaHcrnopTepa BU3HAYaETLCA i3 PiIBHAHHSA

P=P;-P>-P3 Py Ps, (10.21)

ae P, -onip TepTda rHoto nNo AHy KaHasku, H;

P, - onip TepTa rHOt0 No BOKOBWUM CTiHKaM KaHaBKu, H;

P3 - onip npu NigAoMi rTHOK MOXWUIUM TpaHcnopTepom, H;

P, - onip TepTa NaHutora i ckpebkiB no gHy kaHaBkK, H;

Ps - onip, SKWiA BUHWKAE MpU MEPEMILLLEHHI THOK B HANPAMKY HaTSHXKHOTMO

npucTpoto, H.
P,=h*.-p-q-L-f-cosf, (10.22)

Je L - JOBXMWHa NaHLtora TpaHcnopTepa, M;

q - NPUCKOPEHHS! BINbHOTO MafiHHs, M/c>;

f - KoeilieHT TepTa rHO MO AHY KaHaBKW;
B - KyT noxuny noxuroro TpaHcnoptepa, B = 30°.

P,=h"-p-g-L-£-cosp, (10.23)

ae & - koediuieHT ©OokoBoro TUcKy npubnnsHo AopieHoe 1,2 abo
PO3pPaxoBYETLCH 3a POPMYIOD

B N ey = Oy WA

ge ¥ =1,5..1,8- gWHaMiYHWA koeilieHT,;
tg - KOEMILIEHT BHYTPILUHLOrO TEPTS MHOK

P,=h-B-L-g-sinp,
P4 za-gﬂ-L-COSﬂ,

Ae  g,- Maca ofHOro MeTpa naHutora i3 ckpebkamu, Kr.

P,=025-P,
MoTyxHicTb ABUryHa npueofy N, BU3Ha4YaeTLCH 3a POPMYIIow
— KH P

ne Ky =1,1-«KoediyieHT onopy Big nonepegHLOro HaTAry naHuora
TpaHcnopTepa;
77T =0,75...0,85 —k.n.g. nepenadi npuBoay.
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BucoTta ckpebka TpaHcnopTepa NoBMHHA 6yTn B Mexax 1/2 go 2/3 rmu-
OUHW KaHaBKW, a NOro JOBXWHA AOCTaTHBOW AN Toro, Wob 3abesneyntu 3a-
30p B Mexax 0,015...0,025 M MK MOro KiHUeM i CTiHKot xonoba npu npudu-
paHHi conomucToro rHoto i 0,005...0,01 M npw NpMBUPaHHi eKCKpPeMEHTIB i TO-
pd'aHoro rHoto.

Mig yac poboTn TpaHcnopTepa KOHCOMBbHWUIA CKpebOoK 3akpinfeHuni Ha
naHytory BigXnNAaeTbes Big Hopmari B Gik CTIHKM KaHaBKW.

[nga 3abeaneyeHHsa HOpMarbHUX YMOB Woro poboTn HeobXigHO Wwob BK-
koHyBanuco ymoBu fgar < tg'¥,, ski 3abeaneuyloTb BIACYTHICTb PyXy THO

B3AOBX ckpeGka, TOBTO KyT TEPTS THOK MO CKpebKy | 3aBXaW NMOBUHEH BYTU

BinblWKUM KyTa « BIAXUNEHHS ckpebka Bif nepneHgnKynsapHOro NONoXeHHS 4o
HanpsMmy pyxy naHutora.

HeobxigHWMIA Npu LbOMY MiHIManbHWIA NoNepeaHin HaTar P, naHuyora
BM3HaYaloTb 32 POPMYNo

PB. P,
2 - 3
tn (tgamax - f . tg amax) 2(1 - f;tgamax)
ae P, - onip pyxy ckpebka npu Koro posTallyBaHHI NepnengukynsapHo 4o
CTIHKWN KaHaBKK, H;
B¢ - BigcTaHb Bif naHutora o Micya npuknageHHs cunm P,
[0 cKkpebka, Mm;
t; - KPOK NaHutora, M;
0 =15° - MAKCUManbHO AONYCTUMUIA KyT NOXUIY ckpebka;
f1 - KoeillieHT TepTa rHow No BOKOBIW CTIHLi kKaHaBKK

P =P(1-f tga), (10.30)
Be=05B+C

npm =0 C=0,01..0,02m,
npn «=15° C=0,03...0,04 m

min

HeobxigHa KinbKicTb BKAYeHb Npy TpaHcnopTepa Ha  goby
obuncnoeTLCA 3a PopmMynoto

v
N, = 06 (10.31)
4
XKoif
ae Vaos - L,OOOBUIA BUXIA THOWO Bif TBapUHW, AKi 06CryroBye ofguH TpaHcnop-
Tep, M,
Von - MICTKICTb KaHaBKUW TpaHcnopTepa, m°

V)I(OJ'I:h 'B'L'g), (1032)
Je @ - KoedilieHT 3anoBHeHHd KaHaBku rHoem, ¢ =0,5...0,6.
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BrsHayemo vyac ofHoro uukny fiy BULanNeHHsa rHoto i3 npuMileHHs i 3a-
ranbHUA Yac poboTu oro 3a fobY fe.

SAKLLO THil 3cyBatoThb i3 CTiN B »k0nob TpaHcnopTepa 40 WOro BMUKAH-
H4, TO NaHuor i3 ckpebkamu NoBUHEH 3poOUTK NOBHUIA 06epT, WoO NOBHICTIO
3BiNbHUTK 006 Bif rHOL.

f_ L
36000

Ao  rHil 3cyBaloTb  MNpWM  BBIMKHYTOMY  TpaHCMNopTepi, ToO
NPOAYKTUBHICTb AOro 3MEHLLYETLCS, a

(10.33)

_ mTtsc
L{ - )
60Z.
Je  my- KinbKiCTe TBApWH, AKi 06CryroBye TpaHcnopTep, ronis;

ts - Yac 3cyBy B 006 rHow Big O4HIEl TBApPUHK, XB.;
Z, - KinbKiCTb NpaLiBHWKIB, AKi 3CyBatOTb MHil B X05106.

t (10.34)

Bpaxosytoun dopmynu (10.31), (10.33), (10.34) BU3Ha4MMO 3ararnbHURA
yac poboTu TpaHcnopTepa 3a 400y

toos = ty Nsk (10.35)

CkpebKOoBI TpaHCNOPTEpPH i3 3BOPOTHLO-MOCTYNANBHUM PYXOM BUKOPK-
CTOBYIOTbCH Ha hepMax BEMUKOT poraToi Xy4obu npu CTINNOBOMY YTPUMaHHI
TBApWH, a TaKoX Ha cBUHOdepMax. BoHU cknagatoTbes i3 rOPU3OHTANBHOrO |
MOXWUMOro TpaHcrnopTepiB. B 3aneXHocTi Bid TWnNy TAroBOro opraHy BOHW
NOAINAKTLECA Ha LUTAHIOBI | TPOCOBI 3 BepTUKanbHOW abo ropu3oHTanbHOK
BICCIO KpiNMeHHS cKpebKiB.

PospaxyHok ix cKknafaeTbcs i3 BU3HaYeHHA nojadvi, TAroBoro onopy,
NOTYXXHOCTI NPWBOAY, XOAY LUTaHIN, KPOKY CkpebKiB Ta iX po3MipiB.

[na HopmanbHoi poBoTW TpaHcnopTepa rHOENpUiManbHa kaHaBka no
o6'eMy noBMHHa OyTK 3anoBHeHa He Binblle AK Ha 25...30%.

[MpOAYKTUBHICTL Takoro TpaHcnopTepa Q,, AOPIBHIOE

szl-h-v-tip-go, (10.36)
Su
ae /- poBXuWHa ckpebka, M;

h - BucoTa ckpebka, Mm;

V - WBKWAKICTb pyXy WTaHrn, M/C;

f.- KpOK MiXK ckpebkamu, m;

Sy~ Xig wTaHrm, m

£ - WiNbHICTb MHO'O, kriv®;

@ - KoediLlieHT 3anoBHEHHSA KaHaBsku, ¢ = 0,25..0,30.
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Xig Sy wraHrn noBuHeH 3abesnevyBaTty BiflbHUA PO3BOPOT Ckpebka B
poBoye NoNoKeHHs Nicns Toro, K BiH Npoige MUMO NopLil FTHO, OCTaBMeHol
nonepegHiM ckpebkom. Npn Taknx ymosax

Szt + A,

ae Al - [OBXUHa XO4Y LTaHIW, Ha SKoMy 3abeanedyeTbcs pO3BOPOT ckpebka
B poGoYe MOMOXKEHHS, M.

JoBXWHa Xof4y WTaHr Al 3anexuTb B OCHOBHOMY Bif KyTa Haxuny
cKpebka A0 LUTaHM NPU XONOCTOMY MOSNOXEHHI.
BUX0ASYM 3 LIbOTO Xifl WITaHTM BU3HAYAOTb 3a hOPMYIIOH

Su=tc+l (10.36)

KinbKicTe BMUKaHb TpaHcnopTepa Ng, 3a Aoby BM3Ha4aloTb 3a opMy-
namu (10.31), (10.32).
Yac ofjHoro Lukna npubupaHHs rHoto f,, BUSHAYAETLCS i3 PIBHAHHSA

z‘uw =4, (10.37)
he  Zyy - KinbKicTb poBounx xofiB WTaHrk, ki 3abesnevyoTb BUAANEHHS

FHOM i3 KAHABKK, JOBXWUHOW Ly
Ng - KiNbKICTb ABOWMHUX XOAIB LUTAHIW, Xia/rof.

Z, =L—K, (10.38)
tC
5= 3600 -v v (10.39)
SLL/
Sy, -L-K

ty=—H——| 10.40
H . .3600 v (10.40)

3aranbHuit Yac poGoTK TpaHcnopTepa 3a o6y AOPIBHIOE

t@oﬁ = tuw ’ NGK (1041)

[MOTYXKHICTb ABWUryHa NpuBOAY BU3HA4YaeTbcs 3rigHo dopmyn (10.21) i
(10.28).

Halikpalle TpaHCnopTyoTh MHi ckpebku, SKi MatoTb BIAHOWEHHSA BUCO-
™ H fo oro gosxuHu B piBHUM 0,2...0,25. Y WINPOKOT i MINKOI KaHaBKK 3y-
CUINNSA Ha TPaHCMOPTYBAHHA THOK MeHLUe HX Yy By3bkol. [Ans ycyHeHHs 3a-
LLMMIIEHHS CONMOMMWCTOrO THOK MDK CKpebKamu i CITKOH KaHaBKW B Yac Woro
pO3BOPOTY, HeobxigHO KiHeub ckpebka 3pisaTu nig KyTOM 4O AHA KaHaBKW.
BernumHa kyTa 3alumMmneHHs NoBUHHA 6yTU BifbLUOK CYMU KYTIB TEPTH FHO
No CTiHLi KaHaBkW i No ckpebky. LLIBUAKICTL pyxy ckpebkiB He NMOBWHHA nepe-
Buwysatmn 0,2...0,4 m/c.
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Ona BuganeHHa TrHOW i3 NpUMIilLEeHb | HaBaHTaXKEHHs oro B
TpaHCcnopTHI 3acobu Ha dbepmax Benumkoi poratoi xyLobu i cBUHodepmax Bu-
KOPUCTOBYIOTb TaKoX FBUHTOBI TPaHCMOPTEPW i HaBaHTaxyBadi. Po3paxyHok
iX cknagaeTbes i3 BU3HaUYEHHS NPOAYKTUBHOCTI | NOTY»KHOCTI NpMBOAY.

MpoAyKTUBHICTL Q, BU3HAYAETLCH 3a DOPMYIIOH

2 2
QaH:ﬂ.‘(ﬂ‘l_d)'S'nr'V/'C'p’ (10.42)

ne /[ - 30BHIWHIA JUaMeTp rBUHTA, M,
d - puameTp Bana rsuHTa, M;

n, - YacTota o6epTiB rBUHTA, C;
W - KoemilieHT 3MEeHLUEeHHS NPoAYKTUBHOCTI B 3aneXHOoCTi Bif KyTa no-

Xuny rBuHTa S, (Tabn.10.4).

Tabnuusa 10.4 - 3anexHicTs koediuieHta C Big kyta S

Bl 0O 5 |10 |15 |20 | 30 | 40 | 50 | 60 | 70 | 80 | 90

C 1109|08]0,7]|065|058|0,52/0,48(0,44|0,40/0,34| 0,3

Kpok rBuHTa, AK npaBwuro, BubupatTe B Mexax S = (0,6..1,2)[ .
MoTyxHicTb npueoda Ny rBUHTOBOrO TpaHCMoOpTepa BM3HAYaAETLCH 3a dop-
MYyo0

Q

367

de  L--ropusoHTancHa Npoekuis Wnsxy nepeMilleHHs rHo, M;
H - BMUCOTa NigAomMy rHoto, M;
Wo - KoedilieHT ornopy pyxy rHotw no koxyxy, Wo=20...2,5;
n - koedilieHT, SKMIA BPaxoBye KyT B Haxuny rsuHTa, (Tabn. 10.5)

N = (L -w, +H)-7, (10.43)

Tabnuusa 10.5 - 3anexHicTb koedilieHTa 77 Big kyTa S

o

B 25 30 35 40 45

n 1,05 1,13 1,2 1,32 1,4

3aranbHUn  Yac poBoTWM BUHTOBOrO TpaHcnopTepa 3a Aoby
pospaxoByeTbed 3rigHo ¢opmyn (1 0.31)...(10.35).
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10.4.3 N APABNIYHI 3ACOBU BUOANEHHSA THOLO 13 MPUMILLEHDb

3acTocyBaHHSA TPaHCMOPTHUX YCTaHOBOK AN BWAAMNEHHS THOK TirbKuy
nonerwye pyyHy npauo pobiTHUKIB depmu, ane He ycysae ii, 60 pobiTHUKaMm
BPYYHY JOBOAUTLCH OYULLATU CTilANa i CKUAATKM THIA y THOMOBWIA KaHarn. 3 me-
TOH NOLarnbLUOrO 3HWKEHHSA 3aTpaT PYy4HOl Mpaui 3acTOCOBYHOTb LUIMMHHY
nigrnory, fKka B MNOeAHAHHI 3 MeXaHidHMMKW, rigpaBniyHMMu  abo
rigponHeBMaTUYHUMK 3acobamu fae 3MOTy NOBHICTIO MexaHisyBaTu BCi po6o-
TW, NOB'A3aHi 3 OUYULLEHHAM MPUMILLLEHb BiJ THOW, BUAANEHHAM HAOro i TpaHc-
NOPTYBaHHAM y THOECXOBULLA. B KOpIBHMKAX LWiAMHHY Nigrory pobnate TinbKu
B KiHUi CTilin, To6TO Tam, Ae HakonudyeTbes Halbinblua KinbKicTb Kany i ceui,
BMAINEHWNX TBapUHaMu.

Y CBWHapHWKaX LWiNMHHY nignory obnagHyloTb TeX TifbKA Ha NeBHIN
NoLW,i NiZAorM CBMHAPHUKA, e HaKoNU4YyeTbcsa HanbinbLue rHoto.

Po3spisHaoTL ABa TUNW TigpaBnivyHUX CUCTEM BUIarEHHS THOKW i3
NPUMILLEHb: NPAMO3MUBHY | camMonnuBHY. CUCTEMU NPSMOro amuBy ByBatoTb
KaHarnbHi | 6e3kaHanbHi, 3 ogHopasoBMM abo 6oraTopasoBUM BUKOPUCTAHHAM
3MMBHOI  pignMHW. CamonnuBHi  cucTeMn OyBalTb  TiflbKA  KaHasnbHi
GesnepepBHOI abo nepiognyHoI aii.

MpAMO3MMBHA KaHarbHa | CaMOMNMMBHI CUCTEMU cKriagaroTbes i3
NOAOBXHIX THOENPUAMANEHWX KaHanis, NepekpuTrX LWiNMHHOK Nignoroto, 3a-
rarbHOrO  MNOMEepPeYHOro  KofekTopa, SKUA  pPo3MIlLyeTbCA  MNoCepefuHi
NPUMILLEHHS, BHYTPIWHBEOT (EPMCBKOT HaCOCHOI  CTaHUii, 3MWBHOIO i
maricTparnbHoro TpybonpoBogis.

[MonepeyHnid KonekTop 3'egHaHUiA 3 THOE3BIPHUKOM, AKUA 36110KOBaHWIA
3 HACOCHOK CTaHUiet, po3TalloBaHO, SK MPaBUMO, B CEPEAMWHIN YacTWHI
nonepeyYHoro MaricTpansHoro Kornekropa.

MHoenpuiManbHWIA KaHan caMoniMBHOI cucTeMu BesnepepBHOI Aii, Ha
BUxoAi obnagHaHWA NopixKKOM BUCOTOK 15...25 cM, Yepes gkuin 6esnepepBHO
nepeTikae pigKUA rHIA y maricTpanbHWUiA KonekTop.

MprHUMN 4iT camonnnBHOT cucTemmn 6esnepepBHOT Aii Takmid. MHil Yepes
LWiMTMHK Nignorn NpoTONTYETLCA HOraMu TBapWMH B NOJOBXHIA KaHamn, B AKWNA
nornepegHLo 3anuta BoAa [0 BEPXHLOro PIiBHA nopikka. B KaHani rHin
nepemillyeTbca 3 BOAOK i NoYnHae BpoauTH, YTBOPIOKOYM PigKy CyMill 3 BO-
4w, rasiB i TBepaux pevoBuH. [uToMa Bara TBepauX PeYOBUH, a Lie B OCHOB-
HOMY YacTKW EeKCKPEeMEHTIB, MeHLla YMM PiguHK, TOMY BOHMW CMNMWBalOTb B
BepxHi Wapu cymilli. MNpun nonagaHHi B KaHan HOBMX MOPLiA rHOM, a iX NUTO-
mMa Bara Oifblua YUMM CyMiLli, BOHW NPOBastolTbCH Ha AHO i 3MIiYOTbCH 3
HWKHIMW LLIapaMu pignuHU.

Mpy LbOMY BEpXHi Lapu pigKoro rHow NepeTikawTb Yepes NOopiKOK B
MaricTpanbHWA KONeKTop | N0 HbOMY B FHOE30IPHWMK HACOCHOI cTaHLuii. Taka
cMCcTeMa npautoe HagiiHo BeanepepBHO NPOTArOM Yacy nepebyBaHHA TBapuH
B MPUMILLLEHH.

MHoenpuiAMansHWA KaHan camMOnIUBHOI CUCTEMU NepioAndHol gii, Ha
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Buxofi obnagHaHui Wnbepom, SKWI poa'eqHye AOro 3 MaricTpasibHUM KorekK-
TOpOM.

MpuHUMn Aii uiei cuctemMm 3akroyaeTecd B TOMY, WO THIW B KaHani
HakonunyyeTbca npotarom 10..12 gi6, a noTim BigkpuBawTb WKbep i BiH
nepeTikae B MaricTpanbHUA KONeKkTop, a no HbOMy nonagae B rHoe3bipHUK
HaCOCHOI cTaHLl.

Heponikom ycix rigpasniyHnux cUCTeM BUAANEHHSA | TPaHCMOPTYBaHHSA
FHOIO € BenuKka BWTpaTa BOAW, BWNApOBYBaHHA [koi 36iMbluye BOMOrCTb
NOBITPSA Y TBAPWUHHULEKOMY NPUMILLEHHI, WO B CBOK Yepry, BUMarae 3acTo-
CYBaHHS IHTEHCUBHILLIOT BEHTUNALI.

Kpim Toro, po3pig»eHHs rHoto BOAoK 30inbliye o6car macu i yTpyaHoe
il 36epiraHHs, TpaHCNOPTYBaHHS | Nofarnblle BUKOPUCTAHHS, 0COBNnBO B 3U-
MOBWIA nepios.

KOHCTpPYKLiS NOB3LOBXHIX FHOEMPUAMAaribHUX KaHaniB YyHiBepcansHa,
O LO3BOMSAE 3aCTOCOBYBATU NMPAMO3MUBHUIA | CaMONNMUBHUIA cnocobu BuAaa-
TNEHHS THOHO i3 NPUMILLEHB.

OCHOBHI NnapameTpy NO3AOBXHIX KaHariB, Taki 9K JOBXMHA Lk, LWIMPUHA
By, munbuHa Hy i noxun i , 3anexaTtb Bif PO3MIpIB TBAPUHHULbKWX NPUMI-
LeHb, X NnaHyBaHHS, TeXHOMOri YyTPUMaHHS TBapWuH, PO3MIPIB TBApWH i BKW-
Bopy pauioHanbHOro nepepisy KaHarny.

[oBXnHa rHoenpuitMarnbHOro KaHany AopiBHIOE

L=n,f.+1,, (10.44)
0€e Nk - KiNbKiCTb TBApWH, MHiA 9KMX nonagae B kKaHan,
fx - POHT rofiBni ofHIET TBAPUHHU, M;
I7=1,0 M - LOBXWHa KaHary, dka nepekputa cyLinsHOK NIUTOH.
[na npumilleHb, e TBapWHK YTPUMYOTbCA B cTaHKax abo Bokcax
L,=n, -Bs +15, (10.45)
e [ - KiNbKiCTb cTaHKiB abo BokKciB, aki obcnyroBye kaHarm,
B¢ - WnpKrHa cTaHka abo bokca, M.

MiHiManbHy WWPWHY MO3J0BXHBOrO  KaHany BW3Ha4alTb, Ans
NpuB'a3HOro, KOMBIBOKCOBOTO | BOKCOBOrO YTPUMAHHS BenuKoi poratol Xyfo-
6K, 3a popmynoto

B, =2[l,(1-K)+02] (10.46)

ne K - koediuieHT, wo popieHoe 0,91 ang ctaga, 3 TBapWH-aHarnorie 3a
poamipamu; 0,88 ang ctaga 3 pisHAMU TBapUHaMW;
Ix - KOCa foBXMHa Tynyba TBapuHW, M.
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ONa cBUHEN, NpW YyTPUMaHHI iX Y FPYNOBKUX CTAHKaX LUMPUHY MOB3L0BX-
HbOTO KaHasy BU3Ha4aloTh Tak

B>l —(A+4d) (10.47)

ae  Ir- [OBXWHa TBapUHW, M,
A=0,2..0,3 M- WnpmrHa cylinbHoT 6eTOHHOT cMyri 6ins rogiBHMU;
M - YacTvHa WKWPWHKU TOAIBHULI, 3alHATa ronoBOK TBaPUHWU Mg 4ac
rofieni, M.

2
A= E.BO, (10.48)
e B,=0,3...0,45 - wupwnHa rogisHULi, M.

[na cBWHel B iHZiBIgyaneHUX cTaHKkax i Bokcax
By > (Lo —17)+1p, (10.49)

e Lc- poBxuHa ctaHka abo 6okea, M;
Ip = AOBXMHA YacTKK peLUiTYaTol Mianoru, Ha AKin 3HaxoAATLCA TBaPUHMY,
[,=0,35.05m.

Ona nopocdat Bigny4yeHHUX Bif CBMHOMATKW i PEMOHTHOrO MOSIOAHS-
Ka

Bx>08wm

[na popocrvx cBUHER
Bx=1,2m

LLlo® cKopoTWTU 3aTpaTu npaui Ha BWAareHHSA FHOW, MIOLWY LWifMHOI
nigrory 36ineLWyoTh, BigNoBiAHO 30iMbLUYOYM Nig HE WUPWHY KaHanis. [nn-
OMHA MO3L4OBXHLOIO KaHamny 3anexuTb Bif WOro AOBXWHW, MOXuny AHa,
Pi3NKO-MEXAHIYHUX | PeororiyHnX BracTUBOCTEN FHOWOBOI Macu, puc.10.5.
MMnBWHY KaHany camonsiMBHOT cucTemn BGesnepepBHO Aii BU3Ha4atoTh 3a Ta-
KO oopmMynoto

Hi max = Lx in + hpe3 + hy + hnop ; (10.50)

ae  Hy max - MAKCMMarnbHa rnnbuHa camoniMBHOMO KaHany, M,
ip - 3aransHWi NOBEPXHEBWIA MOXMIT THOWOBOT Macu B KaHani,
hpes=0,25...0,35 M - BificTaHb Bif MaKkcMManbHOro PiBHA rHooBoT Macu
Ha novaTKy KaHany i WifmMHHO Nignorow, M;
hy=0,05. ..0,15 M - TOBLIUHA LIApy THOWOBOI MacH, O PyXaeTbcs Yve-
pes Nopixok,;
hpop = 0,15...0,25 M. - BUCOTa NopixKKa
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[oXmn NOBEPXHI BU3UYALOTL 3a (POPMYIIOH

n:Z+hnOX_hkiH, (1051)
LK

e  Z- pisHULUA MDK BEPXHBOLO | HXKHBO BiAMITKAMU KaHarny, M;
N0y - PIBEHE THOWMOBOT Macu Ha noyaTKy KaHarny, Mm;
Nkiv - PIBEHb THOMOBOT MacK B KiHLi KaHary, M.

i

BucoTa nopixka JopiBHIOE
hrop = Ldo + 0,1, (10.52)
ge i;=0,005...0,006 - noxun gHa KaHany;

MiHiManeHa rmMbuHa camMonIMBHOIO KaHany

Hy min = Hg max - Z, (10.53)
BernuuunHy nagiHHA piBHA pO3paxoBYyHOTh 3@ (HOPMYIIO

Z=1Lyls

MnBMHY NO3JOBXKHIX CaMOMMMBHWMX KaHaniB 4na ceBuHodepm cnig
npuiMaTn He meHwe 0,8m, gna depm Benukoi poratoi xygobu - 1M npu
noxuni gHa 0,005 HaBiTb NpW HE3HAYHIN X JOBXUHI.

LLlo© rHin HarpomagxyBaBca 6ing TOpLEBOI CTiHKM i nigBuLlyBanacb
TeKyJicTb THOWOBOI Macu, KOXeH CaMOMMUBHUIA THOE30IPHUIA KaHam MOBWHEH
BUXOOUTWU 3a MexXi WINWHHOI mignorn Ha 1,2 m. Lo AingHky kaHany nepe-
KpUBaloThb PeLUiTKO, AepeB'dHUM WUToM abo 3ani3aoBeTOHHOK NUTOH.

BagoBx camonnuBHOro KaHany, y ©OOKOBWMX CTiHKax, pobnsaTtb
NoBiTPo3abipHi OTBOPWM BUTSXKHOI BeHTURALil. IX poamillyoTe  Hkye
LWWSNUWHHOI Nignoru i BULLE piBHA rTHOWOBOI Macu.

Haf oTBopamu BCTaHOBMIOKWTL KO3UPOK, AKWIA 3axuliae ix Bif piguHu,
LLLO CTiKae No CTiHKax KaHary.

MnBWHY KaHany camonsMBHOI cUCTeMU nepiognyHol gii H,, BU3Hauva-
0Tb 32 Tako POPMYNoD

2z, L,
Yo,

e 7,=20TMa-mexa Hanpyru acyBy rHoto sornoricTio 90...91% ;
£ - WiNbHICTb THOK, KI/M®,

Her=Ly in+ +h (10.54)

pes

[na caMonnmMBHUX CUCTEM NepioAnYHOI Aii kaHan 6axaHo BUroTOBMATH
TpaneuioganbHoi dopmu i3 3anisobeToHy, AHO i3 B3JOBXK po3pizaHunx asbo-
LeMeHTHUX Tpyb He meHwe 400 MM 3 Noxmrom B Bik BUMYCKY THOK HEe MeHLIe
0,005.
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Ina kaHany TpaneyiofgancHoi opMun KyT 3aknageHHs cxuny O0oKoBMX
CTiHOK, Npw Woro wupwuHi 0,8...1,2 M, MOXXHa NpUAMaTK B Mexax 57...65°.

[ng 3abesnevyeHHsa MiHIMaNbHUX BUTPaT BOAW, NPW BUAAMNEHHI THOK i3
KaHany, 4HO Aoro HeobxigHO BUIOTOBMATH NO pagiycy.

MiHiManbHO [ONYCTUMWIA CXUIT KOFEKTOPIB, B CUCTEMAX rHOEBUAANEHHS
nepiognyHoi Aii, MOXHa BU3HA4YMTU 3a (OPMYIO

== (10.55)

ae /] - BHYTpIWHIA giameTp Tpyou, m.

Inga 6es3kaHanbHWX MigpPo3MMBHMX CUCTEM BMU3HAYaKTb ByhiBenbHi na-
paMeTpu B Takil NOCNiAOBHOCTI:
- OBXWHY 30HW fledbekaulii L,
L; = Bem, (10.56)

ae B, - WuWpWHa cTaHka, abo cTivna, m;
- WUMPWHY 30HU Aedekalii B,

B, >1; (10.57)
- BUCOTY Nepenagy MK 30HOH NOrosa i 30HoH Aedekalyi
Ah; =10, (10.58)

ne [, - DOBXWHA CTaHKa, M;
i;=0,02...0,03 - noxvn 3oHu gedekallii.

BuaHavatoTbCH TakoxX rigpaeniyHi napaMmeTpu 3MUBHOI YCTaHOBKN.
LBuakicTe pyxy Boau B Hacagkax 3MuBHUX Tpyb V, BU3Ha4aeTbea 3a
hopmynoto

V=L, |-+ Lo : (10.59)
2h, \ p(1-cosay)

Oe Q- MPUCKOPEHHS BIifTbHOrO NafiHHA, m/c;
hy=0,015 ™M - BUCOTa pO3MILLEHHA Hacaok,
7,=49...68[Ma - Mexa Hanpyru 3cyBy rHoK BOMOTiCTIO 86...87%;

oy = 5...20° - KyT cXMny HacaAok [0 NIANOrM 30HN Aedekallii.

Toai TUCKk Hy B 3MMBHWX Tpybax yCTaHOBKW NOBUHEH ByTn
2
_V°H
2¢-q°
ge  @=0,97 - koediLieHT LUBUAKOCTI.
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Butpat BoAMW TiLPO3MUBHOK YCTAHOBKOKW Q. BM3HAYaKTbCs 3a op-

MYt
7ld2
Qp = 4”51\ 20H; (1061)
ge  u =0,62 - koedilieHT BATPAT,
d - fiaMeTp OTBOpPY Hacagka, M,
N, - KINbKICTb Haca ok, 9Ki Ma€ rigpo3mMmBHa ycTaHOBKa.
KinbKicTb HacagoK JOpiBHIOE
Ly
ny=—— (10.62)
S

ge L OOBXWHa 3MUBHOI TpyBu, M;
S = 0,025 M - KpOK pO3MiLLeHHA HacagoK Ha 3MUBHIN TPybi

Po3paxyHOK 3MWBHOMO TPYOOMPOBOAY 3BOAWTLCS [0 BU3HAYEHHS

diameTpf TpyOu Npun LOBXWUHI L+ i BUTpaT BoAU Q..
BraHaumBlwK AiameTp Tpybu, 3HaXoAMMO 3ararnbHi BTpaTu TUCKY
(10.63)

Hgr=Hy + Hy + H,,
ae Hpi H, - BTpatM TUCKY Ha NPAMOMIHIAHMX gingHkax TpybonpoBoay i
BUKIMKaHI MicLeBUMU onopamu, MMa;
H, - BTpaTu Big pisHWLI BUCOTK pO3MILLEX/MX Hacoca i TpybonpoBoga ,

Ma.

Hacoc BnbupatoTb 3a 3aranbHUMU TigpaBnivYHUMKN BTpaTaMy TUCKY Hg, i
BUTpaTaMm Boan Qg
Hy>Hem i Qu=Qs (10.64)
e H,iQ,-HanipinpoayKTUBHICTL Hacoca.
MoTyxHicTb ABUTYHa Np BU3HaYalOTb 3a POPMYIIO
H
_Qaflerp a1l (10.65)
710
ge 7 - KoedilieHT KOPUCTHOI Aii Hacoca.

MpOAYKTUBHICTL HACOCHOT CTaHLUii i KiNbKiCTb HacociB BM3Ha4YaloTb BU-
XOAS4YM 3 YMOB NePIOAUYHOro 3MUBY MOAOBXHIX KaHaniB Npy HanbinbLUMX BU-

TpaTax Bogu abo OCBITIIEHOT THOIBKM.
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10.5 TPAHCNOPTYBAHHA THOK BIA NPUMILLEHb B
MTHOECXOBULUA ABO HA NEPEPOBKY

["HiR i3 TBAPUHHULLKUX NPUMILLEHb BMOANSETLCA B MPOMDKHI €MKOCTI, a
3BiATW TPAHCMNOPTYOTb B rHoecxoBula abo Ha nepepobky i yTunisauyito. Lli
€MKOCTi pocTalloBaHi B TOPLEBI YacTuHI NpuMilLleHHs abo nocepefuHi noro
J0Broi cTopoHu B Tambypi. BuganeHHs rHOKW i3 NpUMILLEHb 34iACHIETBCA
3rigHO 3 pacnopsagkom poboTn dhepmn fo N'STU pasiB Ha Joby, a TpaHcnop-
TyBaHHS AOro B rHoecxoBuLle abo Ha nepepobKky 1...3 pasu B 3aneXHOCTI Big
MICTKOCTi NPOMDKHIX EMKOCTEN.

[Mpy BUO@NeHH i3 NpuMiLLEeHb NIACTUIKOBOrO FHOK MOro HaKoMuUYyloTh B
TPaKTOPHWX Npuyenax, B Kynax Ha MangaHumkax 6ing npumiieHb abo B KOB-
Lax cKimnoBUX MigAOMHUKIB.

Pigkuia rHin HakonUYyoTb B NPOMDKHIX EMKOCTAX, AKi 3arnnbneHi Hu3ve
piBHA 3acobiB BUAaneHHsa rHO i3 NpuMilleHb. Lli eMKOCTI BUroTOBNAKTD i3
6eToHy abo meTany.

3aBaHTaXKeHHa  NiACTWNKOBOrO  THOKW B TPaKTopHi  mpudenu
3INCHIOETbCA MOXUINUMK TpaHcnopTepaMn 3acobiB MexaHiszauii BuganeHHs
FHOM i3 NPUMILLLEeHb, CKINOBUMW NigAOMHMKamMK, Bynbho3epamu, a pigKoro B
LMCTEPHMN: KOBLLOBMMW HaBaHTaxKyBa4YaMu, HacocamMu Ta NHEBMaTUYHUMU YC-
TaHoBKaMW.

[na TpaHCnopTyBaHHA THOKW Big NpuMilleHb A0 rHoecxoBula abo
Micus 1oro nepepobKkn BUKOPUCTOBYIOTL: BynbAo3epu, TPaKTOpHI npuyeny,
NaHLroBo-cKpebKoBi  TpaHCNopTepK, CKPenepHi, KOBLUOBI, MOPLUHEBI Ta
MHEBMATUYHI YCTaHOBKM; NS MigCTUNIKOBOrO rHOK: CaMOMNMMBHI KaHanu, Luc-
TepHUW, dekarnkeHi Ta rBUHTOBI HACOCK, NOPLUHEBI Ta MHEBMATUYHI YCTaHOBKM.

PospaxyHok Bynbosepa, naHLoroBo-ckpebkoBoro TpaHcnopTtepa, ca-
MOMNITMBHOIO KaHana, HaBefeHo B po3agini 10.5.

MpoAYKTUBHICTb TPaAHCMOPTYBAHHA THOK TPaKTOPHUM MpUYernoM Ta
LMUcTepHO Wiy MOXHO BM3HAYUTK 32 (DOPMYIIOHD

W= Vﬂtpg"ﬂ ) (10.66)

U
ae V- MiCTKiCTb npuyena, v

£ - WiNbHICTb THOK KI/M;

@7 - KOEeMILIEHT 3anoBHEHHA npuyena abo LucTepHi,

t, - Yac of|HOro LMKIY TPaHCNOPTYBaHHA rHO, rof.

fy=ty+ tps + b + £y, (10.67)

e t,-4ac HaBaHTaXeHHH rHOw B Npuyen, rof,

£,=1...5 C - Yac po3BaHTaXXeHHsA npu4yena, c;

sl oy - YAC PYXy NpK4Yena BiANOBIAHO 3 BaHTaxeM i 6e3 Hboro, rog.
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KoBluoBa ckpenepHa yCTaHOBKa 3aCTOCOBYETLCA ANA NepemilleHHs
FHOK Bi TBAPUHHULBKUX MPUMILLEHb B THOECXOBULLE, SKe NPUMUKAE OO HUX,
a TaKoX BuAareHHs rHoto i3 nonepevHux KaHanis NpUMiLLeHb.

PoBouum opraHom yCTaHOBKM € KOBLL-CKpenep 3 CUCTeMOoo BMokiB, AKi
3aKpinneHi Ha onopi. MHoenpuitMansHUA KaHarn Takoi YCTaHOBKU CMOpYAXy-
IOTb B TOPLi NpuMileHb, ki obnagHaHi TpaHcnopTepamu Kpyroeoi Aii Tuny
TCH, abo B cepefHili 4YacTWHI NpUMiLLeHb, SKi o6nagHaHi TpaHcnopTepamu i3
3BOPOTHLO-NOCTYNANbHUM PYXOM 3 PO3BAHTEXKEHHSAM X B NONepeqHuid kaHan
NPUMILLEHb.  LUBUAKICTE PYXy KOBLUa-cKpenepa 3HaxXoAWTbCA B MeXax
0,25...0,45 m/c.

PospaxyHoK ckpenepHoi yCTaHOBKM Takoro TWMy BKMOYAE BM3HAYEHHS
nogaui, TAroBoro onopy i HeobxigHOT MOTYKHOCTI ABUryHa npuBoga.

Mogava W, moxxe ByTn BU3Ha4YeHa 3a opmyriot

4
W, = M, (10.68)
tu
ne V.- MICTKICTb KOBLUA-CKpenepa, v
®,=0,9...1,2 - KoeiL|ieHT 3anoBHEHHA KOBLLIA-CKpenepa;
t, - Yac oHoOro LMKy TPaHCNoPTYBaHHSA THOK CKpPenepomM, C.
2./
Tt vammrel (10.69)
\/CP + t,V

ge /- pOBXWHA LWNSXYy TPaHCMOPTYBAHHS, M;
Vop- cepeaHs LIJBVI/:l,KiCTI.:: pyxy KoBLa, M/cC;
t, =1...3 ¢ - Yac ynpaBMiHHA YCTAHOBKOHO.

MMOTYXHiCTb ABWUryHa cKpenepHoi YCTaHOBKM N, po3paxoByeTbCH 3a
hopmynoto
Pcvcp

N, =_—°°%®
10001,
ne P, - noBHWIA TAroBUN onip ckpenepa, H;
1 - KoedilieHT KopucHoI Aii npusofy.

(10.70)

Onip pyxy ckpenepa 3anexuTb Bif Woro macu M, KoediuieHTa TepTa
FHOK NO CTiHKax KaHaBKW i MO CKpenepy, Bif Onopy pyxy TArOBUX KaHaTiB i
TepTs B 6riokax. [MoBHUIA TATOBWIA OMip CKpenepHOi OQHOKOBLUOBOT YCTaHOBKM
MOXHa BU3HAUYUTU 32 OPMYIoH

P.=Pi+ P+ P3+ Py, (10.71)
ae P, -onip pyxy poboyoi rinku, H;

P, - onip pyxy XornocToi rinku, H;

Ps - onip iHepuji ckpenepa, H;

P, onip Big nonepeAHbOro Hatary Tpoca, H.
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P, =981-[M; +M.)p. +q,L,f ] (10.72)

ge  Mr- maca nopuii rHoto, SKy nepemilllye KOBLU cKpenepa, Kr;
M. - maca ckpenepa, Kr;
pc =1,8...2,0- koedilieHT onopy NepeMillleHHI0 KOBLLA 3 THOEM,;
g7 - Maca oJHOro MeTpa Tpoca, Kr;
Ly - goBXWHa Tpoca, M;
Fr=0,5...0,6 - KoediLlieHT TepTa Tpoca Mo rHok,

P, =9.81(M. e +qrL:fr), (10.73)

P, =2M.g; (10.74)

p,Fithrh (10.75)
Lo o

ge 1 =0,1,0,2 - koedilieHT TepTa Tpoca No Poruky;
o - KyT obxBaTa poruKa TPOCOM.

FgpodikoBaHa MoplUHEBa yCcTaHOBKa Tuny YTH 3acTocoByeTbca ANS
TPaHCMNOPTYBaHHA THOK Bif TBapUHULBKUX MPUMILLEHb B FHOECXOBULLa NO
mMeTanesum Tpybam. 3a oguH Xig MOPLHS B FHOEMPOBIA BULUTOBXYETHCS
55...75 Kr rHoto.

rigpodikoBaHa noplIHEBaA YCTaHOBKa 3faTHa TpaHcnopTyBaTh
NiZCTUNKOBWUIA | pigkMiA THIK no Tpybam BororicTio Oinbwe 78. ..80% Ha
BiAcTaHb 40 150 M.

YcTaHoBka AN NHEBMATUYHOMO TPaHCMOPTYBaHHS MHOK CKNafacThbes i3
npodyBanbHOI  LUWCTEPHW, MaricTpanbHOro rHOEnpoBO4y, Komnpecopa |
noBiTpsanpoBoAy. NpaLoe BOHa B TaKil e NOCnifoBHOCTI 8K i NOpLUHERA.

MpoAYKTUBHICTL rigpodikoBaHoi NOPLIHEBOT Ta NMHEBMATUYHOT YCTaHO-
BOK W, MOXHa BU3Ha4YUTK 32 (OPMYnow

V.. p.
w, ="r P9
fe
ne V- MicTkicTb poBo4oi kamepy NOpPLUHEBOI yCTaHOBKM aBo NPOAYBasbHOI

LNCTEPHWN MHEBMOYCTaHOBKM, M,
t, - Yac OfLHOro LMKy BULLITOBXYBaHHS FHOI B FTHOEMPOBIA, C.

) (10.76)

PospaxyHok TpyGonpoBogy YCTaHOBOK 3BOAUTBLCH OO BW3HAYEHHS
JiameTpa Tpybu, Npw 3agaHin JOBXUHI L, CeKYHAHIA BUTPATi MHOM i KOHKpeT-
HUX (Pi3UKO-MEXaHIYHUX Ta PEONOTiYHMX BNACTUBOCTAX MHOK

4Q
d="2F (10.77)
R n
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ae d- giameTp TpyBonposoay, M;
£ - WiNbHICTb rHoto, kr/m®:
R. -uucno PeliHonbaca;
1 - B'A3KicTb rHot, H-c/m.

CeKkyHOHY BWTpaTy TrHOKW Q BM3Ha4alTb 3 YMOB 3abe3neyveHHs
Ge3nepepBHOI POBOTH TEXHOMOTIYHOT MiHiT.

3HaueHHS ryCTMHW Ta B'A3KOCTI THOK HaBefeHo B Tabnuui 10.6.

3HadeHHsa uncna PeliHonbaca Re npuinmMatoTb OrM3bKMM 4O KPUTUYHO-
ro.

JocniiKeHHAMU  pyxy CBWHAYOro rHOKW  BoforicTio  87..92% y
TpybonpoBoAi BCTAHOBMEHO, WO MaMiHapHUIA pyx NepexoaunTs Y TypOyrneHT-
HUA npn Ro = 1500...2000, a Benukoi poratoi xypobw BornoricTio  96%
npu Rp = 2200...3000. [na BUCOKMX 3HAYEHb BOMOroCTi KpUTepin PelHonb-
Ca BM3HAYaloThb i3 3aNeXHOCTI

V.d-
R =1"2F, (10.78)
M
Tabnuua 10.6 - PeonoriyHi KOHCTaHTW PIgKOro rHow™
paHuuHe

LWine- B’aakicTb, Mpakmie Ha- S B’a3kicTb, | HanpyKeHHda
HiCTb, H-c npy)KeHZﬂ U—lll;l(?/wlgTb, H-c 3cyBy
Kr/m® M 3cyBy, — M H

M M3

Benukoi poratoi xyaobu CBUMHAYOro
1140 0,6 32 1200 0,4 25
1020 0,21 2,1 1030 0,15 1,5
1012 0,050 - 1008 0,02 -
1005
* PeonoriyHi KOHCTaHTK BU3HaudeHi npu BosiorocTi rHoto 89, 97 1 99%

CepeHa WBWUAKICTb PyXy pignHU ¥ ToybOoNpoBOAi NOBUHHA BYTK TaKot,
Wwob TBephi BKMOYEHHS He BUNajanW B ocaf | BTpaTW Hanopy ©Oynu
MiHIMarbHUMK. [pK NepekpyyyBaHHi pigkoro rHok BosoricTio 92...96% ocap
Bunagae npu weuakocti 0,8...0,6 m/c. MNpu WBNUAKOCTI BULLe 2 M/C pi3Ko 3po-
CTaloThb rigpaBniyHi BTpaTu.

BuaHauMBLIM giaMeTp TpyOW, 3HaXo4WMO 3arasbHi BTpaTh Hanopy
H =H,+H, +H,, (10.79)

ae H, i H, - BTpaTn Hanopy Ha NPAMONiHIAHIA AingHui TpybonpoBogy i
BUKIWKaHI MiCLLEBUMU OrNopamu,
Hr - BTpath Bif Pi3HWULI BUCOTU PO3MILLEHHA Hacoca i KiHLeBOro
rigpaHTa rHoenposofy /reofesnyHi BTpaTw/.
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BTpaTu Hanopy no AOBXWHI TpyGonpoBoay 0GUUCTIIONTb 3a (DOPMYIIOH

32n-V 16
H, =L Lz + 2 1702 )
Mpy BonorocTi rHow noHazg 94% Apyryi ureH Bupasy BiAKMOAKTb i
BTpaTW HaMNopy po3paxoByloTh 3a (opmyrnoto Nyasenns

320V -2L |
q-p-d
Mpu TypByneHTHOMY pyci BTpaTW Hamnopy no AORXMHI Tpybonposogy
BMU3Ha4akTb 3a popmynoto [apci-Beicbaxa

o Lv?
A-d?.q
KoedilieHT A BM3HaYaloTb i3 3aMEXKHOCTI
C-2303614
A=|1- M
ez

ne  C - BMICT Cyxol pe4oBKHU, BifcC.

(10.80)

(10.81)

P , (10.82)

(10.83)

MicueBi i reofesnyHi BTpaTu Hanopy po3paxoBYHTLCA aHaMNoOr4YHO po3-
paxyHKy CUCTEM BOAOMNOCTAYaHHS.

10.6 MEXAHI3ALIA POBIT Y THOECXOBULLIAX

[na cTBOpPEHHSA HaneXHWX caHiTapHO-TINeHIYHUX YMOB YTPUMaHHA TBa-
pPWH Ha depMax i palioHanNbHOIrO BUKOPWUCTAHHA FHOW, AKWUIA 9BRSe coboto
Ayxe UiHHe opraHivHe 4OOPMBO, Ha KOXHIA TBapPWHHWLbKIA hepMi CIopyaxKy-
0Tb KaniTarnbHe rHOECXOBULLE.

BignogigHo Ao cnocoby yTpuMaHHA TBapWH Ha depmi i TexHonorii Bu-
JareHHs THOKW 3 TBAPUHHULBKUX MNpUMIlleHb, THoecxoBUWwa ByayloTb
HaseMHi, 3arnubneHi abo HaniB-3arnmnbneHi. JJHO i CTiHW rHoecxoBULa pob-
naTb 3 6eToHy abo 0bnUUBOBYIOTL NaHenamMu. IHOAI AHO i CTIHW NOKPWBalOTL
LUAPOM YLLIMbHEHOT ITIMHKU Ha OCHOBI 3 LLeBeH!Ho.

3rigHO 3 caHiTapHMMKW HOPMaMW, KPiM OCHOBHMX THOECXOBMWL, A4
nocTiHoro 30epiraHHa TrHOW, Ha hepmax OyayrTb KapaHTUHHI CeKLinHi
rHoecxoBuLla. CekLlii NMOBUHHO BYTK He MeHLUe ABOX.

BvpaneHa 3 depmn B kapaHTUMHHE THOECXOBULLe ogHofjoboBa nopuis
THOK BUTPUMYETLCA B HIiA MPOTArOM He MeHLUe LWecTu 4i6 i Tinbku nicns LUbo-
ro NepeBaHTaXYETLCS B OCHOBHE THOECXOBULLE, SKLWO Ha depMi 3a Lei Yac
He BUABMEHO iHEKLIRHNX 3aXBOPIOBaHb.
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HoecxoBuLa 0bnagHyTb 3acobamMu MexaHisauii BUBAHTaXEHHS THOHO
i Loporoto 3 TBEpAMM NOKPUTTAM A8 pyXy TpaHCNopTHWMX 3acobis, Lo BUBO-
3ATb THiR.

PosTalloByoTb rHOECXOBULLA TaK, WOO LWNAXK, NO SKMX BUBO3ATbL THIlA,
He nepeTWHanucsa Ha depMi 3 IHWKUMKM LWnNaxamy, ocobnuBo 3 Wngxamu, no
AKWX NigBO3ATb KOPMMU.

MicTkicTb rHoecxoBUL, Mae 3abeanedyBaTu 36epiraHHA rHOM, WO Ha-
rPOMaXXYETLCS NPOTArOM 3UMOBOrO Nepiody.

Mrowa KapaHTUHHOrO MaWgaHuuka Ana 3bepiraHHA MigCTUIOYHOrO
FHOK F BU3HAYaETLCA 3a (POPMYIIO

:Mr'mT'ﬂK'KK
pr-H

ae  Mr- KinbKicTb rHO, SAKWIA ogepKyoTh Bif ofgHiel TBapuHu 3a goby, Kr;
myr - KiNbKICTb TBapWH Ha depmi;
Ak =15...20 gib - yac 36epiraHHA rHot B KAPaHTMHHOMY THOECXOBULL;
£ - WiNbHICTb rHOW, Kr/M® ;
H=1,5...2,5™ - B1coTa BypTa rHoww,
Kk = 1,3 - koedilieHT, AKMIA BpaxoBye NNOLLY MK LUTabensamu rHot.

Fy (10.84)

H

[Mrowa 0CHOBHOIO rHoecxoBuLWa F, LOPIBHIOE

_ Mr my 'ﬂ:i
pr-H

ae  []3=120.,.200 gi6 - yac 36epiraHHA rHOKO MPOTHArOM POKY.

F, (10.85)

H

O6'em rHoenpuiiManbHOro pesepByapa Ve HACOCHOI CTaHUii, B SKWA
HaOXo4WUTb PIOKWA THIA NPAMO 3 NPUMILLEHE, MOXXHA BU3HAYUTKU 3a HOpMY-
noto

:MP'mT'KP-'ﬂH
P, '

V. (10.86)

ne M, - KinbKicTb pigKoro rHow, AKUA oAepKyTb Big OfHIEl TBApUHK 3a
ROGY, Kr;
My - KiNbKICTb TBAPWH, SKi YTPUMYIOTECH B NPUMILLLEHHSAX;
K, = 1,1..1,2- koedilieHT, AKWA BpaxoBye Yac NPOCTOK HAaCOCIB i3-3a
MOLUKOAXKEHD;
M, - Yac 3bepiraHHa rHOK [0 WOro nepekayvky Hacocamu B KapaHTWUHHE
rHoecxoBuLLe, Aib.
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MicTKiCTb KapaHTUHHOIO pesepByapa Vip PO3PaxoByETLCS
Mo-m.-t,-n
Vip=—+ 1 KK, (10.87)
Pr
t, - Yac 3aBaHTaXeHHs OAHiel ceKuil, 4ib;
Nk - KINBKICTE CeKUin.

MicTKiCTb OCHOBHOIO rHOECXOBULLLA A8 PIAKOro rHow V, AOpiBHIOE

v, =MP'mT'ﬂ3'KV, (10.88)
o

ne K, = 0,82 - koediLjieHT, AK1A BpaxoBye 3MEeHLUEHHA KiNbKOCTi THOM 3a pa-
XYHOK BUMapoBaHHS BOMOMY | BUAANEHHS rHOTBKM.

KinbKicTb THOECXOBULL, Nc OOPIBHIOE
n.=—-, (10.89)

Ae Fp- nnolja OCHOBHOMO THOECXOBULLA MO NPOEKTY,M? .

AHarnoriyHo BM3HAYaETbCHA | KiNbKICTb OCHOBHMX THOECXOBWL, LN
PifKOro rHoto.

[na BuaaneHHs TBepaoro NiACTUMOYHOIO FHOK 3 THOECXOBULL | HaBaH-
T&KEHHA OO B TPaHCMOPTHIi  3acobu  3acTocoBYHOTb  rperdepHi
HaBaHTa)KyBadi, HaBaHTaXyBa4i-Oynbgo3epn Ta iHWI cTalioHapHi i MoBinkbHi
3acobun MexaHisayii. IHogi kaniTanbHi rHoecxoBuWa obnagHyTb KpaHamMu-
6ankamu i HaBiTb MOCTOBMMU KpaHaMu 3 rpeihepHUMIN HaBaHTaXyBa4YaMm.

Ha cBuHodepmax, ocobnueso npu rigpaenivHMx cnocobax BuganeHHs
FHOK, HAKOMWYYETLCA BeNnUuKa KinbKicTb  pigkoro rHot. Lleid rHid 3
rHOE3BIPHUKIB HAAXOAUTb Y THOECXOBULLE, 3 SKOrO MOTIM BUBAHTAXKYETbCH
KOBLUOBUMMW  FHOEHaBaHTaXKyBavyamy, cneuianbHUMKU  Hacocamu, BCTa-
HOBMEHUMU CTaLioHapHO abo HaBillEHUMW Ha TPaKTOPW.

OfHMM i3 cnocobiB BUKOPUCTAHHS THOK € BUrOTOBMEHHS 6ins rHoecxo-
BMLLA OpraHo-MiHeparnbHUX Cymillei 3 rHOw, Topdy W MiHepanbHWUX 4o6puB.
Ha cneuiansHo BiABeAeHin AiNAHLI pPiBHUM Wapom 3aBToBWKK 15...20 cMm yk-
nagatoTb TOPd'aHY KPULLKY, a 3BepXy HaknagarTb MHil i cymiw ¢ocdopUTHO-
ro 6opolwHa 3 KaniiHoto cinnto. Bee Le gobpe nepemillytoTe AUCKOBOK 60-
poHoto i arpibatoTb Bynbao3epom y BypTH, B GKUX Mig BAIMBOM BioTepMiYHOro
npouecy BigbyBaeTbCa [O03piBaHHA | 3He3apaKeHHS rHot. OpraHo-
MiHeparibHi KOMMNOCTW BUTOTOBIIAOTL TAKOX i 3 PIAKOro rHOH.

Ha Benukux cBUHOBIAroAIBENbHUX epmax Yy BIACTIMHUKM HaaxoOuTb
LyXe BervKa KinbKicTb pifkoro rHow. HahgouinbHIlWKMM Ha Takux depmax €
PO3A4ineHHs pigKkoro rHoK Ha gppakuii, TobTo Ha Aoro TBEpAY i PiAKY YacTUHM.
Po3ginatvn rHih Ha dpakyii MoxHa y BIACTIiHUMKax abo 3a AOoMoMOrok
creuiansHuX inbTpyBanbHUX MaLLKH | anaparis.
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MpoTe cnig Mmath Ha yBasi, WO BiACTOIBaHHA PiLKOro rHow Manoedek-
TUBHe, a CNopyLXeHHSA BIACTIRHMKIB NoTpebye AOCUTE 3HAYHKX 3aTpaT npayi i
KOLWTiB.

EdeKTUBHIWLNM € po3fdifieHHsa rHOKW Ha pigky W TBepay dpakuii 3a go-
NMOMOrol0 MaluuH | anapaTtiB. [Onga uiei MeTW 3acTocoBYOTb BibpopelueTa,
BIBpOrpoxoTn abo UeHTpUdyrn, aKki po3gindlTb PpiAKMA THIM Ha TBepay
pakuito 3 BororicTio 65...70% i pigky, B 9Kl 3anvwaetscd 2...3% rHoto.

Teepay dpakuito cknagatTe y OypTu W nicnga fo3piBaHHA BUKOPUCTO-
BYIOTb K 4oOpKBO, a pigky dpakuito nicrng GionorivHOi OYNCTKM MOXHA no-
BTOPHO BWKOPWCTOBYBATU ANSA BUOAMEHHS THOK Tigpo3MuBom abo 3poLuy-
BaHH4 Nonis.

Ona yTpumaHHa Benukoi poratoi xyaobu 6yayoTb NPUMILLEHHS 3
THOECXOBULLAMU SIKi PO3TaLLloBaHi Mif WiMUMHHOK MNignorok. IX BMNalLToBYOTL
nig nigrnoroww B BWMAAI AeKinbkoX TpaHwelh, abo OfHOro BermKoro
NPUMILLEHHS.

[HIA i3 TpaHLWen BMBAHTaXYKTb OAMH pas Ha pik MOBiNbHWUMKM abo
CTauioHapHUMW  HaBaHTaXyBadaMu. (POHTaNbHUMUK, TPERMEPHUMA, HKi
HaBILLYIOTLCH Ha TPaKTop, Ta CTaUiOHAPHUMMK CKpenepHWMU ycTaHOBKamu
Tiny YBH.

Bci  HaBaHTakyBadi  UMKIIYHOT  Aii, TOMYy  NPOAYKTMBHICTL  1X
BM3HAYaETLCA 32 TaKOK 3aranbHo opMyroto

Vv,
W, = 2RO (10.90)
z‘Ll
he V- MICTKICTb KOBLUa HaBaHTaxyBaua, M

@y, - KoedilieHT 3anoBHEHHS KOBLLIA,

f, - Yac OQ|HOTO LMKIY HaBaHTaXeHHS, C;
Pr - WiNbHICTb MHO, KI/M® .

[Mpy BUBAHTaXEHHI THOKW i3 TpaHLWeEN BUAINAETLCA BenuKa KirbKicTb
LUKIANMBKX rasis, TOMY MiCLS BUBaHTaXKeHHS HeobXigHO 3a6e3nevnTu rapHo
BeHTUNAUieto, a pobiTHMKIB 3acobamu iHAMBILYaNbHOIO 3aXUCTY.

152



11 CTBOPEHHA  MIKPOKNIMATY B  TBAPUHHULBbKWX
NMPUMILLEHHAX

11.1  300TEXHIYHI TA CAHITAPHO-TITEHIYHI BUMOT'!

TBapuHW i NTMLA BinblUy KinbKiCTb Yacy 3HaxXoA4aTbCa B NPUMILLIEHHSX,
TOMY B HUX HEOBXIAHO CTBOPIOBATW CepefoBULLEe 3 ONTUMArbHUMK NapamMeT-
pamun Mikpoknimaty, ake 6 6raroTBOpHO BNAMBano Ha NPOAYKTUBHICTL | CTaH
iX 300poB'a.

[lo ronoBHWX napaMeTpiB MiKPOKMiMaTy BiJHOCATLCH:

Temnepatypa i BifHOCHa BONOTICTb MOBITPS, LUBWUAKICTE MOro pyxy Ta
XIMIYHWIA ckrad, HasiBHICTb B HbOMY MUY Ta MikpoopraHiamie. Hanbinbl He-
6e3neyHMMK B MOBITPI € rasu:. BYrfeLt, amiaky, CipKOBOAHIO, HasBHICTb SKMX
3MeHLlye NPOAYKTWMBHICTL Ta oOnip TBapWH LO 3axBOpkBaHb. CKNagoBWMu
YacTMHaMK MIKPOKITiMaTy TaKoX € iOHi3alid MOBITPHA, AKICTb OCBITIIEHHA Ta
PiBEHDb LUYMY.

Tomy MikpokniMaToM TBAPUHHULIBKOTO MPUMILLEHHS HAa3UBAETLCH
COBOKYMHICTb  I3UYHUX | XIMIYHUX NapaMeTpiB  KWOro noBIiTPAHOro ce-
pefoBulla Ta oBMeXyoumx KOHCTpPYKLIA AKi BNNUBaOTL Ha
NPOAYKTUBHICTL | CTaH 340p0B'a TBapuH abo nTuui.

OCHOBHUMUW (haKTOpaMK, Bil AKX 3amnexuTb QOPMYyBaHHA OMNTUMarlb-
HOro MIKpOKNiMaTy B MPUMILLLEHHAX, € TemnepaTypa MOoBITPS 3a Mexamu
NPUMILLEHHS, TEepPMIYHUIA onip OOMEXYHUMX KOHCTPYKUIR NpUMILLEHHS,
KifbKICTb | BUA TBApUH B NPUMILLEHHI, NPUIAHATa cUcCTEMa YTPUMaHHS, rofieni
i BU4aneHHs rHoto; piBeHb NPOMEHEBOro TeMoobMiHy MK TBapuHamu Ta 06-
MEXYOUUMUN KOHCTPYKLISMU NPUMILLLEHHS.

B00TeXHIYHI Ta caHiTapHO-TIrE€HIYHI BUMOIN OO YTPUMaHHA TBapuH Ta
NTWLi 3BOAATLCA 4O TOro, Wob BCi NOKA3HMKM MIKPOKMIMaTy B MPUMILLEHHSAX
CTPOro MigTPUMYBaNUCb B MeXax YCTaHOBMEHUX HOPM TEXHOSOMYHOro Npo-
eKTyBaHHS MpUMIiLLeHb AN YTPUMaHHA TBapWH Ta ntuyi, Tabn.11.1, 11.2. Lli
HOPMW BU3HAYaKTLCA 3 YpaxyBaHHAM TEXHOMOMYHWX YMOB YTPUMaHHSA TBa-
PWH Ta NTULi | BU3Ha4atoTb 4OMNYCTUMI 3MiHW TeMnepaTypu, BifHOCHOI BOrOru
NnoBiTPS, LWBWAKOCTI WOro pyxy, a TaKoX [OMyCTUMWA BMICT B NOBITPI
NPUMILLEHHS WKIAMBKX rasie, 6akTepil i nuny.

3abesneyeHHsa oNTUManbHMX NapameTpiB MIKPOKMiMaTy B TBapPUHHWLb-
KWX MPUMILLEHHSX B OCHOBHOMY JOCAraeTbLCA 3a paxyHOK iX BeHTunAuii. MNogi-
TP4, SKe HarHiTaeTbCa B MPUMILLLEHHS OYMLLAETLCA Bif MUY, 3BINbHAETLCA Bif
pi3HUX 3anaxiB (NpoxoAuTb Ae30[0paLlito), 3HELWKOMKYETLCH (Le3iHdiKyeEThb-
cq), nigirpiBaeTbcs abo OXONOAXKYETLCH, 3BOMNOXKYETHCH ab0 OCYLUYETHLCS.

LLlo6 mikpokniMaT B NPUMILLEHHAX BYB CTIAKUM, MPOTATOM SOBIOro yacy,
BOHW MOBWHHI ByTW CyXumu, TennumK, LoBpe OCBITAEHUMM i i30MbOBaHUMK
Bifl HABKOMULUHLOIO LLYMY.
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Tabnuua 11.1 - OnTuManbHi NapameTpy MIKPOKiMaTy B TBAPWHHULb-
KMX MPUMILLLEHHAX

LLBnakictb

BinHocHa OcBiT-
. Temnepa- ; pyxy
MpuMiLLeHHS BOJIOTICTb, . TNeHHs,
Typa, C ; noBITpS,
BiACOT. wo JIK

KopiBHWKM 3 npuB'a3HUM | Bes-

: 8-10 70-80 0,4-0,5 50-70
MPUB’A3HUM YTPUMAHHAM

MpuMiweHHa  ansa  sigrogisni 6-10 70-80 0,3 20-30
TBapuH

TenﬂT_HMKM [NA TeNnAT BiKOM Bif | 45 e 40-75 0,3-0,5 50-70
20 pgHiB fo 6 micauis

[NonoroBe BiAAiNeHHA 15-20 40-75 0,3-0,5 50-70

[oinbHO-MONoYHe BigaineHHs 12-15 60-75 0,3-0,5 70-75

CBVIHapHVIKVI Ana yTpUMaHHA 18-22 40-70 0205 70-75
CBMHOMATOK 3 NOPOCATaAMU

CBWHapHUKW BiArofiBensHUMU 14-20 40-75 0,4-0,7 50-70

BiByapHi 6-10 75-80 0,3-0,5 20-30
MTawHUKKM onga kypen-Hecy4vok:
- NpW yTPUMaHHI Ha Nignoasi 16-18 60-70 0,2-0,3 15-20
- NpU YTPUMaHHI B KIITKOBUX
baTapesax 16-18 60-70 0,2-0,3 18-20

Tabnuua 11.2 - [onycTumi HOPMW LWIKIANMBMX rasiB B MNOBITPI
NPUMILLEHb 419 TBAPWH | NTULI

) . MpUMILLEHHS
LLkianuewui raa -
ANdA TBapwWH Anga nTuui
Byrrekucnuii ras, niv® 2,0 2,5
Amiak, mr/im° 20 15
CipkoBofeHb, Mr/m> 10 5

TemnepaTtypa NoBiTPA B NPUMILLEHHAX NOBMHHA OYTW Ha Takomy piBHi,
o6 3abesnevyBaTy piBHOBaAry Mixx TENMOBWAINEHHAM | Tennosigaaveto, To6-
TO Ha piBHI NpK AKOMY B opraHiami TBapuH 36epiraeTbCs NOCTINHWUIA OOMIH pe-
YOBWH. Llel piBeHb CBIilA AN9 KOXXHOIO BMAY i BiKY TBApWH i NTUL.

36uTkoBa BOMOra MOBITPA B NPUMILLEHHAX MPUCKOPIOE PO3BUTOK
MIKPOOpPraHiamiB i pyWHyBaHHA TEXHOMOMYHOro obnagHaHHA | camux
NPUMILLEHb.

MigBulleHa WBWAKICTE NOBITPA B NPUMILLEHHI NPU3BOAWUTL OO MNOpYy-
LUEHHS BOJHOIO i TENMOBOro 06MiHY OpraHiamy TBapuH.

BHaYHO BMMBaE TakoX Ha i3ionoriYHuiA cTaH i NPOoAYKTUBHICTL TBApWH
i NTULi XIMIYHWIA cKnag NoBITPSA i OCBITNEHHS. [pW BMICTI WKIANMBKX rasis BU-
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LLle HOPMU Y TBAPUWH 3MEHLLYETLCA NPOLAYKTUBHICTL i CTIAKICTL X O 3aXBOpPIO-
BaHb.

"apHe cBiTNo, Tabn.11.3 nigeunLyye oOMiH PeYOBUH B OpraHiaMi TBapWH i
NTWLi, CTIAKICTb X A0 3axBOpBaHb, a TakoX 30iMblUyEe MPOAYKTMBHICTD i
36epiraHHs MOMOAHSAKY.

BMicT nuny i MikpoopraHiamiB B MOBITPI TBAPUHHULEKUX NPUMILLLEHb, Ta-
KOXX BNAWBAE Ha CTaH 340pOoB'S TBapWH. HaibinbLl HeraTUBHO BNMBaE Nun 3
yacTkamu posmipom Big 0,2 go 0,5 Mkm. un normuHae 3HayHy 4YacTUHY
YyNbTpagiorneToBUX NPOMEHIB | Nerko ocigae Ha NOBepXHi CBITUNBHWKIB i
BiKOH, 3MEHLUY€E OCBITMEHHA NpUMilLleHb. BMIiCT nuny B NOBITPI NpUMILLEHb
NOBWHeH ByTu He Binblue 2-5 mr/m>,

Tabnuua 11.3 - Hopmn OCBITNEHHS NpUMILLEHb AN YyTPUMaHHS TBapWH

i NTULi
TUN NPAMILLLEHHS Hopwma NpYPOAHOTo HOpMa LUTYYHOro
OCBITIEHHS OCBITNEHHS, K
[nga yTpumMaHHA KopiB | MONOLHSAKA 1:10-1:15 50-70
ﬁggMBlﬂFOﬂlBﬂl BENUKOI poraToi Xy- 1:20-1:30 20-30
[NMonoroBe BiAAiNeHHA 1:10-1:15 75-100
Ona yTpumaHHa nruui 1:10-1:12 15-20
[oinbHi 3anu 1:10-1:12 30-50

MPAMITKA. Hopma npupogHOro OCBITNEHHS - Ue BiHOLWEHHSA MNMOLL
BiKOH [1O MIIOLLi NiANOrM NpUMILLEHHS.

11.2 CUCTEMMW | OBNAOHAHHA OMAJNEHHA, BEHTMNAUN |
KOHAOMLUIKOBAHHA

B npuMilLleHHAX ANng yTPUMaHHA TBapWH i NTULI BUKOPUCTOBYIOTL CUC-
TEMU NIATPUMAHHA MIKPOKNIMATY B ONTUMArbHUX Mexax, SKi BKNtoYaroTb: yc-
TaHOBKM NS BeHTUNALII, HarpiBaHHA abo OXOMOMKEHHS | 3BONMOXEHHSA Mo-
BITPA, @ TakoX PinbTpy ANS OYULLEHHA MOBITPA Bif NUNY i MiIKpoopraHiamis.
Lli cuctemun nigTpmmytoTe HeOOXigHWIA OOMIH MOBITPA, He AOMYyCKaro4YM CKOMM-
YeHHs, 3acTol BOMOroro i 3abpygHeHOro MOBITPA B OKpeMux MicLax
nNpuMilleHHs, TobTo 3abesneyyloTb PIBHOMIPHWA PO3MNOAIN NOBITPA B
NPUMILLEHHI | 3anobiratoTb KOHAEeHcaUiT BOrory Ha obragHaHHi i cTiHax.

Mo npuvHUMMy Aii cucTeMyW BEHTUNAUIT MOAINAKTE Ha MpUpoaHY
(rpaBiTauiiiHy), npumycoBy i KoMOiHOBaHY. [Npu NPUPOAHIA BeHTUNALiT 0OMIH
NoBITPS 34INCHIOETLCA 3aBAAKWM PI3HULI LWINBHOCTEN MNOBITPS B CepefuHi i
30BHI NPUMILLEHHA, a TakoX Mg BMfMBOM BITPY. Taka cUCTeMa He 3aBXau
3abesnevye gocTaTHin obMiH NoBiTp4a. NprMMycoBa BEHTUALISA, 3 MEXAHIYHUM
noByaAHWKOM MOTOKY MOBITPS, B CBOK Yepry MNOAINAETbCA Ha HarHiTanbHy
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(HarHiTatouy noBiTPA), BUTSXHY (BIACMOKTYHOUM MOBITPSA) | kOMOIHOBaHY, Ae
NPUTIK NOBITPA 3 NPUMILLEHHS | BIACMOKTYBAHHS i3 HbOro 3[iACHIOETLCH 3aB-
LOSKN Tiel XK cucTemu.

Jlloba BeHTMNAUiHaA cucTema Moxe OyTW BWIOTOBMEeHa B BUMALI
BIKOHHOI, TPYBHOT, CTenbo-LiNeBoi, Ta iHWWX KOHCTPYKLiR. BoHa TakoX Moxe
OyTn 3abesneyeHa NPUCTPOAMWU ANA MigirpiBy abo OXONOAXeHHA NoBITPS i
npunagamu aBToOMaTUYHOro ynpasniHHA po6oTo BEHTUNALIRHUX YCTaHOBOK.

MexaHi4uHa HarHiTanbHa cuctema BeHTMNALiT, puc.11.1, Aka 3abesnevye
noBiTPsSM KopiBHUK Ha 100 ronieB cknajaeTbcs i3 BiALUEHTPOBAHOrO BEHTUNA-
Topa 6, kanopudepa 5, Ta Tpybonposoay 3 oTBOpaMKN AN PO3NOAINY NOBITPS
B3[OBX NPUMILLEHHSA 4.

[MoBITpS, dKe HarHiTae BigLEHTPOBWUIA BEHTUNATOP B KOPIBHUK, Migirpisa-
€TbCH B Kanopudepi, micrg 4oro po3nofindersca Yepes nepdopoBaHi NosiT-
POMPOBOAN B BepPXHi YacTUHi MpumiweHHs. 3abpygHeHe noBiTpa Buaa-
NSETLCA 3 NPUMILLLEHHS 32 ONOMOrOK NPUPOAHOT CUCTEMU BEHTUNALIT Yepes
BUTSDKHI LUNSAXK, a0 Yepes WifMHY, po3TalloBaHy MDK MiMTaMy B3LOBX KO-
HUKa gaxy.

HarHiTaneHa MexaHiyHa cuctemMa nojae B npuMmilleHHa Ha 15-20
Bi4COTKIB NoBiTPA Binblle, YAM AOro BUAANSETLCA Yepes3 BUTSKHY CUCTEMY.
BoHa 3abesneuvye nigirpitTum cBiXXMM NOBITPAM B NOTPIOHINA KiNbKOCTI BCi Micus
NPUMILLEHHS.

BUTaKHa cucTeMa CaMOCTIMHO 3acTOCOBYEThCH pifko. BoHa npumyco-
BO, 32 JOMNOMOrOl0 BICbOBUX BEHTUNATOPIB, BUAaNSe 3abpydHeHe NoBITPS i3
NpUMILLEHHS. TpK LUbOMY, TUCK MOBITPA B NPUMILLEHHI 3MEHLLYETBECS | TYAN 3
30BHI HAOXOAWUTbL CBKE MOBITPA Yepesd OTBOPM i LWinMHW. Taka cuctema He
[03BOMd€ nofgasaT B NPUMILLEHHA CBiKe Migirpite noBiTps.

MoBIiTPOOBOMIH, HeOBXiAHWA ANS TBAPUHHMLUBKMX MNPUMILLEHb, 3Ha4YHO
nepeBuLLye MOXITUMBOCTI NPUPOAHOI BEHTUMALIT, IO BUMarae 3acToCyBaHHSA
HarHiTanbHO-BUTSXKHUX CUCTEM i3 LUTYYHUM MifirpiBOM CBKOrO NOBITPS B3UM-
Ky (0cobnvMBO B CBUHapHMKax-MaTOYHMKaX i NTalHWKaX 3 KMITKOBUM yTpu-
MaHHAM NTUL).

B 3anexHocTi Big NoTpiBHOro HanpsmKy pyxy OCHOBHOIO NMOTOKY NOBITPSA
B MNPUMILLEHHI, CUCTEMWU BEHTMNALUIT NOAINATLCA Ha  BepTUKamnbHi i
rOpU3oHTanbHi, puc.11.2. Hainbinbl pauioHanbHOK € BepTuKanbHa cuctema
3 nojaveto NoBiTPS 3BEPXY BHU3.

Ha Bunagok aBapii, BCi TBAPUHHMWLBKI NpUMiLLeHHA obnagHylTbed, aK
NpaBuWo, CUCTEMOI NPUPOAHOI BEHTUNALT.

B niBaeHHUX palioHax BUKOPWUCTOBYIOTb CUCTEMU BEHTUNSALIT 3 BUNapto-
BalbHUM OXOMNOMKEHHSAM CBRKOro MOBITPS, ab0 3aCTOCOBYIOThH KOHAULOHEPH.

B cucTtemax peryntoBaHHA MiKpOKIiMaTy B NPUMILLLEHHAX 3aCTOCOBYHOTb
Take OCHOBHe obnafgHaHHA. BigLEHTPOBI, BICbOBI i AaxOBi BEHTUNSTOPM;
napoBi, BOASHI i eNeKTpuUYHi TennoreHepaTopu i Kanopudepu; TeNNoBi BEH-
TUNATOPU | NPUTOKOBO-BUTSXHI YCTAHOBKM.
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BeHTUNATOpU No TUCKY NOBITPSA, SKUA BOHW 3abe3nedqytoTb B CUCTEMI,
NOAINAKTLCA Ha TPU rpynu:

- HU3bKoro Tucky - o 1000 Ma,

- cepegHboro - 1000-3000 Ma,

- BUCoKoro Tucky - 3000-12000 Ma.

B cucrtemax, ki 3abesneuyyloTb CBPKUM MOBITPAM TBAPWUHHULLKI
MPUMILLEHHS, 3aCTOCOBYIOTb BEHTUMATOPU HU3LKOIO | CepefHbOro TUCKY.

[o cuctem BeHTUNALiT NpUMILLEHb ANA TBAPWH i NTULi, Npea'aBnalThLes
TakKi BUMOTK.

ol J fal T 1o IC

{of TJel Je] T
2)

a) CBPKE MNOBITPS HarHiTaeTbCcd yepes nepdopoBaHWUA NOBITPOMNPOBIL
B3JOBX MPUMILLLEHHS, a 3abpyaHeHe BUOanNSeTbCa Yepes BUTSKHI LWaxTu 3a
Zonomoror npupogHoi BeHTunAUil; 6) 3abpyaHeHe NoBITPS BUAaNAETbCS Ye-
pe3 kaHanu po3TalloBaHi nig nignorowo; B) 3abpyaHeHe NoBITPS BUAANSETHCS
yepes BUTSXHI LWIAXTW 3a [OMOMOrOK BEHTUMNATOPIB, I) CBDKE MOBITPS
HarHiTaeTbcq, a 3abpydHeHe BIACMOKTYETbCA 3a [OMNOMOrOH  BiCbOBMX
YHiBEpCansHUX BEHTUNATOPIB.
1-kanopwudep; 2-BijLLEHTPOBUWIA BEHTUNATOP, 3-nepdopoBaHuin
NOBITPOMPOBIA, 4-BATSXKHA LaxTa; 5-BikHO, 6-kaHan Ans 30MpaHHS rHow; 7-
BIACMOKTYIOUWIA KaHar, 8-BeHTUNATOp, 9-BUTSXKHA LUaxTa 3 BEHTUMIATOPOM,
10-BeHTUNAUIRHO-ONanoBarnbHUA anapart, 11-BiCbOBUIA yHiBepcarbHUA faxo-
BUA BEHTUNATOP.

PucyHok 11.2 - Cxemu cuctem BeHTUNAii

AN
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MpWTOYHI KaHanNU HeobXigHO PO3TallOBYyBaTU B BEPXHI abo B cepeaHii
YacTWHI NpUMiLLeHHs | oBnagHyBaTu X Aedrnekropamn abo Hacagkamu, aki 6
BIAXMNAMAW NOTIK 30BHILHLOrO NOBITPA Bif TBapwH, abo nTuLi.

BUTskHi - KaHann HeoOxigHO po3TalloBYBaTW B HWDKHIA  YacTWHI
NPUMILLEHHS, B MicUSX pPO3MilleHHs TBapwH abo nTuuyi i [oAaTKoBO nig
nignoroto, AnNa BuganeHHa 3abpygHEeHOro MOBITPS i3 THOE3BUpanbHUX
KaHanis.

MpUTOYHI KaHanM 3aBOpPOHAETLCA PO3MILLYBATW MPOTWU BUTSKHUX Ha
BigcTaHi 6rivkde 2,5 M gpyr Big Apyra.

PosnoginbHi NpuTOYHI NOBITPONPOBOAMN GaxaHO BUrOTOBIIATK i3 ferkux i
JelleBMX CUHTETUYHUX MaTepiani. CBiXe XOrnofHe MOBITPA, 9ke HaAXOoAUTb
B NpUMILLLeHHSA, HeobxigHo nigirpisaTu.

B pisHi nepiogn poky - XONoAHWW, nepexigHWin i Tennmun - cuctema
BEHTUNAUII NOBMHHA MpauloBaTW B PI3HUX pexumax And 3abeanedyeHHs
HeoOxigHOro NoBITPOOOMIHY.

11.3 PO3PAXYHOK BEHTUNAUIT NPUMILLEHb

Mpu po3paxyHKy BeHTUNAUT MPUMILLEHb PEKOMEHAYETLCA Taka
NOCNIAOBHICTb. BUBIp CXeMW BEHTWUNALT, pO3paxyHOK MOBITPOOOMIHY i BU3Ha-
YeHHS OCHOBHUX erfeMeHTIB 11 cucTemu.

CwncTtema BeHTUNALiT NoBWHHA 3abeanevyBaT ONTUMANbHUIA, 3rigHO 3
300TEXHIYHUMW BUMOTraMu, TEMMNEePaTypPHO-BOSONCTHUA pPeXUM i XiMIYHUWA
ckraj noBiTpA B NPUMILLEHHI 3aBAAKM NOTPIOHOrO NOBITPOOOMIHY.

MoBITPOOBMIH TBAPUHHULLKUX NPUMILLEHb € XapaKTePUCTUKO MUTOMUX
BUTPAT MOBITPSA 3a rogmHy B KyOiYHUX meTpax BigHeceHUx fo 100 Kr »uBoi
Macu TBapuH, abo NTuL.

3 ypaxyBaHHAM 300TEXHIYHWX BUMOr MiHIManbHO AONycTUMUIA ob'em
BEHTUNALIT 32 rogWHY PO3Pax0OBYETLCS 3a TaKO (POPMYIIOH

V., =001-6-m-M, (11.1)
ge 8 - Hopma MoBITPSoOMiHY Ha 100 Kr XWBOT Macu gaHoro BMAY TBApPWH
abo nTuyji, Mm*rog (Tabn.11.4);

m - KiNnbKicTb TBapWH abo NTULi B NpUMILLEHHI, ronis;

M - cepefiHa XKunBa Maca ofHiei TBapuHN abo NTWLj, K.

BigHoleHHa MiHiManbHoro ob'eMy BUAINAEMOro 3abpygHeHoro noBsiTps
Jo ob'eMy nNpUMILLEHHS Ha3MBaETbCA KpaTHICTO noBiTpAoOMiHy. BoHa
MoKasye, CKifibkM pasiB NPOTAroM rofuHU MOBHICTIO 3aMiHIOETLCHA MOBITPSA B
NPUMILLEHHI.

MiHiManeHo AonycTUMa KpaTHiCTb NOBITPAOOMIHY K; BW3HauaeThes i3
BiAHOLLEHHA

—min_ (11.2)



oe V- KOpUCHUI 06'eM NPUMILLEHHS, M°.

[na TBapuHHULBKUX NpuMilleHb Kp = 3...4, ane He NOBWHHA NepeBuLLy-
BaTW 5...6 pasiB 3a rognHy, TOMYy WO 36iMblUEHHS NPU3BOAUTL 40 BUHWUKHEHHS
npoTary.

Tabnuua 11.4 - Hopmn NoBITPSOOMIHY B NPUMILLEHHSX

MoBiTpsa06MiH Ha 100 kr macu
Bug TBapUH a6o nTuLy TBapuH abo I'ITI(ILli, m>/rog,
aumoro | BIIEPEXIAT 1 oy
HUK nepiog

Kopoav_l_ i JOPOCIUIA MOSOAHSAK BerMKOI 17 o5 40
poraToi Xygo6u
TensaTa 20 25 40
CBWHI, KHypK, nopocdaTta 15 45 60
CBWHiI Ha Bigroaieni 20 45 65
Bisui 15 25 45
Kypu npu yTpuMaHHi Ha nignoasi 140 400 700
Kypu npu KNiTKOBOMY YTPUMaHHI 110 360 550
Hopocni iHgukn 140 520 600
Hopocni kayku 130 270 400
Kypu M'acHUX nopig 110 300 600
IHaMKK Bikom 1... 30 fi6 140 200 650
Kauku Bikom 10... 55 pi6 130 320 700

Binbll TOYHO MOBITPAOOMIH PO3pPaxoBYeThbCA i3 YMOB 3abesneyeHHs B
NPUMILLEHHI HEOBXIAHMX BENMWYMH KOHLEHTpaLii LWKIgIMBKUX rasie, nuny, BOmo-
r i TemnepaTtypwu nosiTps.

O6MiH noBiTpa Ana 3abesnedeHHa LOMNYCTUMOro BMICTY B MOBITPI Npu-
MiLLLeHHS Byrrekucnoro rady — CO, BU3HAYaETLCS 3a TAKOK PopMyrior

_ B.-m
C;-¢C
he B; - KinbKicTb BYrMEKUCNoro raay, 9KkMii BU4INGe B NPUMILLEHHI oiHa TBa-

pyHa abo NTULS 3a roguHy , Am>/rog (Tabn.11.5);
C;- BMICT BYIMEKUGMOro rasy y GBKOMY NoBiTpi, AM /M,

C, - [JonycTuma KOHUEHTpauig Byrnekucrnoro rasy B MOBITPI
npuMiLLerHs, am*/m°® (Tabn.11.2).

L. (11 3)

JonycTumMa KOoHUEeHTpaLid BYrreKMCcrioro rasy y CBiKoMy MOBITPI AopiB-
Htoe 0,3..0,4 am /m .
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HakonuyeHHs B npuMilleHHi amiaky - NO, cipkoBofH0 — HoS npoTsarom
FOAVHW 3aneXuTb Bif TEXHOMOr yTPUMaHHA TBapuH abo NTWUUi; KINbKOCT i
AKOCTI BUAaneHHs rHoto abo nocnigy, BUAY i KifbKOCTi pasiB 3MiHW NIACTUNKN |

APYIrMX 0GCTaBWH.

Tabnuua 11.5 - MpuMipHi HOPMKW BUAINEHHA Tenna, BYIMEKNCIIOro rasy i
BOASAHOT Napy TBapuHamu Ta NTuLeto

KinbKicTb BUAiNeHb Ha OfHY rorioBy TBa-
PUHU Ta 1Kr macu NTudi

Bup TBapuH abo ntuui Maca, BinbHoro N
Kr Tenna, Byrnekmcsnoro BopsgHoi napw,

KIDK/ron rasy, am°/rog rfroq

1 2 3 4 5
300 1825 90 288
KopoBW CyXOCTilHi 400 2380 110 350
600 2800 138 440
800 3280 162 516
300 1950 96 307
Koposyt 3 yaoem 10 am® 400 2300 114 364
500 2600 128 410
600 2880 143 455
400 3540 175 560
KopoBw 3 yaoem 30 am* 600 4050 200 642
800 4550 225 721

30 302 15 a7

TendaTa BikoMm A0 1 Mic. 50 524 26 83
80 775 38 121
60 650 32 102
TengaTa Bikom 1...3 Mic. 100 850 42 135
130 1150 57 182
90 747 37 118
TengaTa Bikom 3...4 Mic. 150 1150 57 183
200 1520 75 240
120 973 48 153
TengaTa Bikom 4-12 mic. 250 1500 74 236
350 1970 97 310
100 790 40 110
CBWHOMATKU NOPOCHI 150 940 46 129
200 1120 52 147
CBMHOMATKM 3 Mopocs- 100 1780 87 242
TaMu 150 2030 99 276
200 2350 114 320
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MpofoBxeHHsa Tabnuyi 11.5

1 2 3 4 5

100 970 47 132
CBWUHI Ha Bigrogisni 200 1290 63 175
300 1700 83 230

Kypu 4iileHocHux nopig
Bikom, AHA 1...10 0,06 56,6 2,3 3,5
11...30 0,25 36,9 2,2 6,6
31...60 0,60 31,0 1,9 54
61...150 1,30 28,5 1,7 5,0
151...180 1,60 26,8 1,6 4.8

Kypun M'ascHUX nopig BiKOM,
anie 1...10 0,08 54,2 2,2 4,0
11...30 0,35 34,0 2,0 4,0
31...60 1,20 30,2 1,8 54
61...150 1,80 28,1 1,7 5,0
151...180 2,50 25,2 1,6 4.8

|HAWKK BiKOM, AHIB
1...10 0,1 44,0 2,0 42
11...30 0,6 35,2 2,1 6,6
31...60 1,5 30,2 1,8 9,2
61...120 4,0 26,8 1,6 48
121...180 6,0 25,2 1,5 45
Ka4ku BikoMm, AHIB

1...10 0,3 58,8 3,5 10,5
11...30 1,0 42 4 2,5 7.5
31...55 2,2 20,1 1,2 3,6
56...180 3,0 16,8 1,0 3,0

Tabnuua 11.6 - KoediyieHT K, i K, AKi BpaxoByoTb 3MiHY BMAINEHHA
TBapWHaMK BOSIOrM i BINbHOIO TeNna B 3anexHOoCTi Bif
3MiHW TEMMNEPATYPU B NPUMILLEHHI

MpumiweHHsa ana | MNpumileHHs ana n .
. N i PUMILLEHHS Ans
TeMHepaTypa np%wpg BENMKOI poraTol | yTpUMaHHs ceu- YTPUMAHHS oBeLYb
B NpUMILLEHHI, °C xyaobu HeW
Ke Km Ke Km Ke Km
-10 0,61 1,59 - - -
-5 0,67 1,43 0,72 1,59 0,90 1,15
0 0,76 1,21 0,85 1,25 0,96 1,08
+5 0,86 1,12 0,98 1,08 0,99 1,04
+10 1,0 1,0 1,0 1,0 1,0 1,0
+15 1,24 0,85 1,13 0,86 1,06 0,97
+20 1,7 0,63 1,50 0,67 1,13 1,09
+25 2,4 0,30 2,0 0,42 1,24 1,18
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| +30 | 30 | o11 [ 25 [ o024 | - [ - |
Tabnuua 11.7 - KoediyieHT K, i K, AKi BpaxoByoTb 3MiHY BMAINEHHA
NTULE BOMOrK i BINBHOrO Tenna B 3anexXHocTi Bif

3MiHU TeMMNepaTypu B NPUMILLEHHI

Temnepatypa HpM.Mi”"'eH.Hﬂ ANA fo- MpUMiLLEeHHS ang monof-

X pocnol NTULi | MONOJHSAKY )
noBITPA B . crapuue 30 Ai6 Haky go 30 gi6

npuUMiLLeHHi, °C K K K. K
4 0,85 1,15 - -
8 0,90 1,10 - -
12 0,90 1,05 - -
16 1,00 1,00 - -
20 1,05 0,95 0,95 1,05
24 1,08 0,92 1,00 1,00
28 1,10 0,90 1,05 0,95
32 1,15 0,85 1,10 0,92
56 1,20 0,80 1,15 0,80

BMicT iX B MOBITPi NPUMILLEHHS B MI/M’> BM3HAYAETbCS eKCneprMeH-
TanbHUM LUASXOM.
MoBITPAOOMIH L, HEOBXIAHUIA ANA BUAANEHHA i3 NPUMILLEHHSA amiaky,
cipkoBofHto abo nury BU3HaYaeTLCS 3a OPMYNoH
L, = B, , (11.4)
P, - P,
Je B, — KinbKicTb amiaky, CipkoBogHK abo nuny, AKki HakomMuylTbCcHa B
NPUMILLEHHI 3a roguHy, Mr/rog;
P; — BMICT amiaky, CipkoBOAHI0 abo Nuny B CBHKOMY NOBITPI, Mr/M®;
P, — ponycTMma KOHUeHTpauis amiaky abo cipkoBogH B MOBITPI
npuUMiLLERHs, Mr/m® (Tabn. 11.2).

JonycTuMa KOoHUeHTpauisa nuriy B NOBITPI TBAPUHHULBKMX NPUMILLEHb
He NOBWHHa NepeBuLLyBaTyh 2...10 Mr/m>.

HaaBHy KinbKicTe amiaky, cipkoBogH abo nuny B CBiXXOMY MOBITPI |
NoBITPi NPUMILLEHHS BU3HaAYalOTb 3a JOMNOMOro creliansHuX npunagis.

HasaBHICTb iX y cBiXXOMY NOBITpi HebaxaHa.

MoBITPAO6OMIH PO3PaXOBYETLCA OKPEMO AS1S amiaKy, CiPKOBOAHIO i Nnfy.

MoBiTPAOOMIH  Lg, HeOoBXigHWA ANa BWAaneHHs i3  NpUMiLLeHHS
HaAMULLKIB BOMOr BU3Ha4YaeTbcs 3a (hOpMyroto
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Ky W oma+W

Lg , (11.5)
(dz -d, )P
Wr — KinbKicTb Bomoru, Ky BUAINSE ofHa TBapuHa 3a rofuHy, r/rog
(Tabn. 11.5),

Kz — KoeilieHT, AKMA BpaxoBy€E 3MiHY BUIINEHHSA BOoOrM TBapuHamu
abo nTuUel B 3arexHoCTi Big 3MiHW TemnepaTypu MOBITPS B
NpPUMILLeHHi, (Tabn. 11.6111.7);

W — Bornora, sika BUNaprETbLCA 3 MOBEPXHI FofiBHULb, aBTOHAMNYBarokK,
nianoru, rirofa;

d; — BOMOroBMICT CBIKOro MoBiTps, /Kr (BM3HaYaeTbea no giarpami i-d

abo no gaHum Tabnuui 11.8);
d, — BOJTOTOBMICT MOBITPA NPUMILLLEHHS NPWY JONYCTUMIA WOro BONOrocTi,
r/kr (BU3HavaeTbca no giarpami i-d abo no gaHum tabnuui 11.9);
£ - WiNbHICTb CyXoro noBiTps, kr/m> (Tabn. 11.9).

Borora, gka BUNAPKETLCA 3 I'IOBerHi FO/J,iBHVIle, aBTOHanyBarok,

nigrnory i gpyrmx micub NpuWbrM3HO AOPIBHIOE. B CBMHapHUKax - 90% Big
(KsW,,m), a B iHWKX NpUMieHHsx - 10...15.

Tabnuua 11.8 - CepegHa Temnepatypa (°C) i cepefHs BOMONCTb
noBiTpa (r/M°) B pi3HWX TemnepaTypHWX 30HaX

Ykpainu
Temre- Xos- | Muc- | Tpy- | Ci- .| Bepe-| Kai-
paTtypHa 30-| [loKasHuKK JloTuia
Ha TeHb (Tonmaj | A€eHb | YeHb 3€Hb TeHb
Temnepatypa| 3,5 | -2,8 | -8,0 |-10,8]| -9,1 | -4,8 | +3,4
[iBHIu
AbconioTHa | 5 4 | 35 | 55 | 21 | 22 | 28 | 4.4
BOMOTICTb
Temnepatypa |+11,5| +38 | -1,1 | -49 | -1,8 | +3,3 | +9,5
MiBaeHb
AbconioTHa | g | 54 | 41 | 30 | 32 | 47 | 68
BOMOTICTb
Temnepatypa | +59 | +05| -3,0 | -6,1 | -5,7 | -0,8 | +0,8
3axi
A ABconkoTHa | g4 | 48 | 37 | 30 | 35 | 42 | 58
BOMOTICTb
Cxin Temnepatypa | +6,9 | +t02 | -48 | -7,7 | -6,0 | -1,2 | +7,0
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AbcontotHa | 52 | 45 | 31 | 26 | 28 | 38 | 52
BOJIOTiCTb
Tabnuua 11.9 - TemnepaTtypa, WINBHICTb | BOMOMCTE MPU MOBHOMY
HacK4eHHi NoBITPA | TUCKy 98 Kla

T Wine- | Napu- | 5,0 Wine- | Mapui- | 5,0

emMne- HICTb anbHUKN . Temne- HICTb anbHUKN .
paTtypa, | cyxoro | TWUCK BO- rosmicT paTypa | cyxoro | TUCK BO- rosmicT
°C noBiTps nsHol MOBITPA °C noBiTps nsHol MOBITPA
kr/m® | mapm, MNa rikr kr/m® | napu, Ma rikr

-20 1,396 102,9 0,80 4 1,275 | 8196 510
-19 1,394 113,5 0,86 5 1,270 | 871,8 540
-18 1,358 125,5 0,93 6 1,265 | 9428 579
-17 1,379 137 1,04 7 1,261 | 1013,9 | 6,21
-16 1,374 150,5 1,11 8 1,256 | 1084,9 | 6,65
-15 1,368 1653 1,20 9 1,252 | 11559 | 7,13
-14 1,363 181,2 1,30 10 1,248 | 12271 7,63
-13 1,358 198,5 1,40 11 1,243 | 13225 | 8,15
-12 1,353 | 216,5 1,50 12 1,239 | 14179 | 8,75
-11 1,348 | 236,4 1,65 13 1,235 | 15138 | 9,35
-10 1,342 | 260.0 1,80 14 1,230 | 1608,7 | 9,90
-9 1,337 | 284,0 1,93 15 1,226 | 1704,0 | 10,60
-8 1,332 309,5 2,08 16 1,222 | 1830,6 | 11,40
-7 1,327 336,3 2,23 17 1,217 | 19572 | 12,10
-6 1,322 368,0 2,40 18 1,213 | 2083,8 | 12,90
-5 1,317 | 402,0 2,60 19 1,209 | 22104 | 13,80
-4 1,312 | 437,0 2,80 20 1,205 | 2337,0 | 14,70
-3 1,308 | 475,0 3,10 21 1,201 | 2503,0 | 15,60
-2 1,303 517,0 3,03 22 1,197 | 2669,0 | 16,60
-1 1,298 562,0 3,58 23 1,193 | 28350 | 17,70
0 1,293 | 610,0 3,90 24 1,189 | 3001,0 | 18,80
1 1,288 | 655,2 415 25 1,185 | 3167,0 | 20,00
2 1,284 705,0 4,48 30 1,161 | 42410 | 27,60
3 1,279 767,4 474 40 1,128 | 7375,0 | 48,80

B Tenny nopy poKy, Konu Temnepatypa MOBITPS 30BHI NMPUMILLEHHS
nepesunilye 10°C, oCHOBHa 3af,a4ya BEHTUNALIT - BUAANEHHS HaAMMLWKIB Ten-
na. MNoBiTpaobMmiH L7, AKMA  3abe3nedye BuAANEHHA Hagnuwikis Tenna,
PO3pPaxoBYETLCH 3a POPMYIOD

Ly =

Qo

Cpg ‘P(TB _TH),
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ae Qo - 3aranbHa KinbKicTb HagnuULWKIB Tenna, khx/roa;
Cg- NnUTOMa TENNOMICTKICTE NOBITPA, NPUBIM3HO gopiBHIOE 1 KIX/Kr.°C;
Tg i Ty - TEMNEpaTypa BigNOBIAHO BUL4ANAEMOrO i CBKOro nosiTps, °C.
Ona Tennoro nepiofy poky, konun T, = 10°C, 3aranbHa KinbKicTb
HagMNWLLKIB Tenna BU3Ha4YaeTbCa 3a (hopPMyrior

QO :QT +QE/7 +ro +QpAﬂ_Q[7, (117)

ae  Qp-Tenno, SKke BUAINATb TBapWHKN abo nTrud, kx/rog,;
Qg - TEMMo, AKe BUAINAITL enekTpoaBUryHu, kx/rog.;
Qoc - TENNO, aKe BUAINATL NpUnagn ocBiTneHHs, Kx/roa.;
Qpag - TEMMO, AKE HAAXOAUTb Bifj COHAYHOT pafiadii, kx/roa.;
Qp - BTpaTy Tenna npuMieHHaM, kx/rod.

Ana xonogHoro nepiofdy poky, kKonu T, < 10°C Q,qs HE BPAXOBYETHCA |
HaAMnWLLOK Temnmna BU3HAYaETbes 3a (POPMYIoLo

Qo =Qr + Qg + Qo — Q7 —Quy (11.8)

ne Quy - BUTpaTK Tenna Ha nigirpis NoBiTPS AKe HaAXOAUTb B NPUMILLEHHS
yepes HeLiNbHICTL BIKOH, AiBepel Ta BopiT, khx/rog,

Tenno Qy, aKke BUZINAIOTL TBapWMHKU abo NTULA MOXHa nigpaxyBaTu 3a
hopmynoto

Q; =m; -q, Ky -Kq, (11.9)

Je  my- KinbKicTb TBapuH abo NTWLi B NPUMILLEHHI, roniB;

Qg - KINbKICTb SIBHOrO Tenna, ke BUAINSE ofHa TBapwWHa abo NTuus B
HaBKONUWLWHE cepefoBuLle, kx/ron (Tabn.11.5),

K7 - KoedilieHT 3MiHW BUAINEHHA Tenna 3anexHo Big Temnepartypwu
BHYTPILWHbOrO NoBITP4A (Tabn.11.61i 11.7);

K¢ - koediLieHT, AKUIA BpaxoBYe BUAINEHHS Tenna TBapuHamu abo ntu-
Leto, AKi 3HaXOA4ATbLCA B CTaHi CMOKOW, ANS TBApWH BiH JOPIBHIOE
0,8, ang nTudi - 0,6.

Tenno Qgp, SKe HaAXoAWTb Bif NpauorovMX B NPUMILLEHHI MaLUWH i3
NPWBOAOM Bifi €NeKTPOABUIyHIB, MOXe OyTU po3paxoBaHe 3a Takow hopMy-
now

Qg =3600N; 17, -1, <115 14, (11.10)

ne Npg - 3ararnbHa NOTY)XHICTb eNeKTPOABUNyHIB MpaLoodmnx B MPUMILLEHHI
MaLlKH, KBT;
7], - koeiLlieHT BUKOPUCTAHHA NOTYXHOCTI eNeKTPOABUIYHIB,
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7,=0,7...0,9,
71, - KoedillieHT 3aBaHTaxeHHs, 772 = 0,5...0,8;
775 - KOemILieHT 04HOYacoBOT POBOTW MalmHK, 773 = 0,5..1,0;

N4 - KOEILieHT, AKUN BpPaxoBye KirbKICTb Temnna, Ake BUMPOMIHIOTb
eneKkTPoABUIYHW B 3aneXHOCTI Big MicLd iX po3TallyBaHHS,

74=01.1.

MPMBAN3HO LK KiNbKICTE Tenfna MOXHa BU3HAYWTW TaKOXK 3rigHO
PIBHAHHS

Qg = 900N,

Kinokictb Tenna Qoc, AKe HaaxoAuTb Big npunagis  OCBITNEHHS
BPaxOBYETLCA TiNbKN ANA NPUMILLEeHb 6e3 BiKOoH

oo = C ML (11.11)

ne  Nc - 3aransHa NoTYXHICTb NpunagiB OCBITNEHHS, KBT;
K, - KoedilieHT nepepaxyHKy eneKkTopeHeprii Ky CnoXuBarTb Npunagn
OCBITMNEHHA B TENMOBY (AN KOPIBHUMKIB | cBUHapHUKiB K, = 0,1, Ans
nTawHukie K,= 0,5).

Tenno Big coHAYHOI pafialii HaaXxoAWUTb B NPUMILLEHHS Yepes BiKHA i
cTento

Qpan = Qps + Qe (11.12)

ne Qpg, Qpc - KiNbKiCTb Tenmna Bif COHAYHOI pafiauil, Ske HagxoauTb B
NPUMILLEHHS Bi4MNOBIAHO Yepes BikHa i cTento.

KinbkicTb Tenna, dke Hagxo4WuTb B MPUMILLLEHHS Bif COHAYHOI pagiauii
pO3paxoByeTLCA ABOMa crnocobamu i AnS nofdarnbLlUnMx po3paxyHKiB BUKOPU-
CTOBYIOTb OifblUe 3Ha4YEeHHS.

Mepwmrm cnocobom KifbKiCTb Tenfa BU3HaYalTb 3 ypaxyBaHHAM Tiei
MOro yacTuHW, SKa HagXoA4WTb Yepes CKMNO BIKOH OAHiEl i3 cTiH 6yaisni (3
OiNbLIOK MOBepXHek BIiKOH abo HaWbinbll HEeBWrigHO pPOCTaLLOBAHOK
BiJHOCHO COHLA) , | BCbOTO Tenna, ke HaaxoA4WUTb Yepes NOKPIBILo.

Odpyrum  cnocobom  KinbKiCTe Tenna BM3Ha4aloTb 3 ypaxyBaHHAM
iHCONALiT Yepe3 CKMO BiKOH [BOX B3aEMHO NEPNEHOUKYNApHUX CTiH.  [pu
LUbomy BpaxoBytoTb 70% 3ararbHoOi MOBEPXHi CKna BIiKOH, a HOpMYy pagiauii
NPUAMatoTb NO NPOMDKHEOMY OpieHTUPY. [1o ofepxaHoro pesyneTaty gobas-
NATb KINbKICTL TENNa ke HaAXOAUTb Yepe3 NOKPIBI.

KinbkicTb Tenna Big pagialii, aKe HagxoauTb B MPUMILLLEHHS Yepes BikHa
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[ OpIBHIOE
Qe =Kp -qp - Fg, (11.13)

ge K, - KoedilieHT, AKWiA 3anexXuTb Bif TUNY BIKOH i iX 3a0pyAHeHHS;
gy - KiMbKiCTb Tenna, sKe HagxoLWUTb B MPUMILLEHHS 4Yepes 1™?
BIKOHHOTIO cKna, Kﬂ,)l(/FO/:l~M2, (Tabn.11.10);
Fe - 3aranbHa nnoLla ckria BiKoH, M2,

KinbKicTe Tenmna, dke Hagxo4uTb Yepes MOKPIiBMo obuucntoeTbcs 3a
hopmynoto
Qpc =Ks Qe - Fo, (11.14)

ne K. - koediuieHT Tennonepenadi Nokpisni;
g. - KINbKICTb Tenna, Sike HaAXoAUTb B NPUMILLEHHSA Yepes 1 M nokpisni,
kOpx/ron M2
F. - 3aranbHa nnoLya nokpieni, M>.

KinbkicTs Tenna ¢, i g 3anexwTb Bif Po3MilleHHs OyaiBni BiJHOCHO
CTOPIH CBITY i reorpadgivHoi LWMPOTU MiCLEBOCTI.

BenwuuHy ¢, BusHadawTb no Tabnuuyi 11.10. 3HayYeHHs Ans
npuMiLLEeHHs 6e3 cTeni Ha WupoTi 45° aopiBHIOE 75,6 KIXK/roa.M% Ha LIMPOTI
55°...65° - 50,4; ong npuMilLeHs i3 cTeneto Ha BCix WwWupoTax - 21 K,D,>|</ron.M2.

KoediLjieHT K, AOPiBHIOE ANA BikHa 3 BONHUM OCTIKNEHHAM pamu 1,15;
3 OAWHAPHUM OCTIKMeHHAM -1,45; 3 He3HaYyHUM 3abpyaHeHHAM ckna - 0,8; 3i
3HaYHUM 3abpyAHeHHAM ckna - 0,7; 3 3abineHnm ckrom - 0,4,

Tabnuua 11.10 - KinbKicTb Tenna, ake HagxoauTb B NPUMILLEHHS Yepes
1 M? ckna BIKOH Ha PpisHUX luMpoTax (Mo
A.B.HectepeHko)

KinbkicTb Tenna, |<,£l,>|</rop..M2
) MiBoeHHMIA cxig i . . MiBHIYHMIA cXig i
Twn BiKOH MispeHt niBAEHHNIA 3axig, Cxin i saxin NiBHIYHWMIA 3axig,
45° | 55° | 65° | 45° | 55° | 65° | 45° | 55° | 65° | 45° ‘ 55° | 65°
OAurapHi BikHa 3 pa- | 45, 1010 756 | 882 |1010| 882 1010 462
MaMu gepeB’sHUMKn
MeTanesumn 1092 1260 | 924 | 1092 | 1260 | 1092 1260 588
Hsiitki sikna 3 pamamu 525 610 | 462 | 525 | 610 | 525 610 272 ‘ 252
AepeB’ asHUMU
MeTanesumn 672 756 | 588 | 672 | 756 | 672 756 336
MpAmMoKyTHUIA nixTap 3
ABIAHUMK pamamun Ae- 610 630 | 525 630 610 672 315 284
peB’AsHMMU
MeTanesumn 672 715 | 688 715 672 756 357 336
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MpAmMoKyTHUIA nixTap 3

OAWHAPHUMWU  BiKHamu 990 1155 | 882 1092 990 1135 525 483
AepeB’aHUMKU

MeTaneBumun 1092 1218 | 966 1218 1092 1260 588 546

BTpaTtu Tenna Qpn NpUMILLeHb, onaneHHs SKUX He NepeabadacTbes, B
po3paxyHKkax BEHTUNALiT 3 4OCTATHLOK TOYHICTIO MOXHA BU3HAYUTK 3a pop-
MYIIOH0

Q,=q,-V,(T,-T,). (11.15)
Oe go— NUTOMa TennoBa XapakTepucTuka npuMileHHs, Br/m? °C,
Tabn. 11.11;

V,, — 30BHILLHIA 06’eM NpUMILLEHHS, M

T, — cepefHa TemnepaTypa B NpuMilLeHHi, °C, Tabn. 11.1;

T, — po3paxyHkoBa TeMmmnepaTypa 30BHILUHbOrO MOBITPS 3UMOK, °C,
Tabn. 11.12.

HaaxoOXeHHSA Tenna B NPUMILLEHHSA BIITKY 3@ paxyHOK iHDINbTpaLii, He
BPaxoBYOTb TiflbkW B 0BnagHaHWX KOHAWLiIOHepaMu i He nepeabadacTbes
NigTPUMaHHa B HUX OinblIOro TWUCKY MOBITPA YMM 30BHI. lMpubnusHo us
KinbkicTb Tenna cknagae 10...15% Big ofepXaHoro npu poapaxyHkax 3a
opmynot (11.15).

Tabnuya 11.11 - NuTomi TennoBi XapakTepUCTUKA BUPOOHNYMX

NnpuMiLLeHb
OG'em [MuToma TennoBa XapakTepucTuka,
Byaiens MPUMILLEHHS, Bt/m* °C
M OnaneHHsa BeHTunauia

PemoHTHa malicTepHsa 5...10 0,6...0,7 0,17...0,23
apax 5..10 0,64...0,58 0,81...0,76
Tnmosiyggséo;gfm aAMIHI_:ELF;:}: 0,5...1,0 0,7...0,52 He BpaxoBYETb-
LL{eHHS: 1,0...2,0 0,52...0,47 cs
[MpuMileHHA Ans yTpuMaH-
Hs1 BEJIMKOT poraToi Xyao6u:
MONoAHSAKA no 10 0,291 1,396
A0pOoCnnX TBapuH no 10 0,174 0,047
I'IpMM|Lu,et|H;| Ans yTpUMaH- 105 0,407 1380
Hs1 CBUHEN
BiB4yapHsa no 10 0,105 0,640
|_|pVIMILLI,.eHHF| Ans yTpUMaH- 10 10 0,756 1396
He ATudi

BinbLW TOYHO, BUTPaTW TeNMa Ha nigirpis iHQINETPYYOro NOBITPA, dke
HaOXo4WTb B MPUMILLEHHS Yepes LWiNnHW BIKOH, IBEPER | BOPIT MOXHa BU3Ha-
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YUTK 32 POPMYIIOHD
Qupy :C'GMH'(TB_TA)' (11.16)

ge  C-ob'eMHa TennomicTKiCTb NoBiTp4, AopiBHoE 1,302 |<,):|,>|</M3 °C;
Gy - KINbKIiCTb MOBITPA, SKe HagXOAWUTb B NMPUMILLEHHSA Yepes LUNMHK
BiKOH, ZIBEPEN i BOPIT, m°/rog.

Gy =2 la-Gy - 1), (11.17)

he o - KoedilieHT: And BiKOH 3 OfHI€l pamoto [opiBHIOE - 1, 3 ABOMA pa-
Mamu - 0,5, onga aBepen i BopiT - 2,
Gy - KinbKicTb HOBiTpﬂ, AKe HagxoauTb B.I'IpVIMiLLI,eHHFl yepes LWinuHy
LOBXWHO 1M BikHa, ABepel abo BOpIT,
/ - 3aranbHa AOBXMHA LWINWH BIKOH, 4Bepeli abo BOpIT.

BernnunHa G, 3anexutb Bif LWMPWHW WMWHW | LUBUAKOCTI pyxy depes
Hel NoBITpS.

Tabnuua 11.12 - CepefHi KniMaTW4HI faHi ANS OCHOBHWMX TeMnepaTyp-
HUX 30H YKpaiHu

CepeqHs TeMnepaTypa 30BHILLHLOro NoBITPS, "C Cepenha
BifIHOCHa
PospaxyHkosa 31moBa BONOricTb Ce-
B 13 . noBITPS, BIACOT. peaHa
TemnepaTypHa rog. . ﬂ,J‘!ﬂ f':zl%: Camo- | Camo- | LBMAKI
s0Ha camoro | Camoi ) nepiog, ona- ro X0- ro CTb
Xapko- | xonogH | Camoi Ana yona- | o | MoAHO- | xapko- | BITPY B
o of XOMOAH | BEHTUI | FleHHs Wa pik o o CiYHi,
Micaya | matug | of 4obu ALy micadi | micaus m/c
EHKM B13 B13
rof, rof,
MiBHiY 21,4 -22 -27 -10 -1,4 206 85 61 53
Baxig, 253 -16 -24 -7 -0,6 167 78 48 6,2
LleHTp 235 -21 -26 -10 -1,2 191 83 55 4,7
Cxig, 28,6 -25 -30 -14 -3,6 178 84 40 6,5
MisaeHs 215 -22 -27 -1 -2,0 171 81 47 57

Micna npoBefeHUX po3paxyHKiB NoBITpAobMiHY 3a dopmynamu (11.3,
11.4, 115, 11.6), BMOUpalOTe HaWBINbLWKA i MO HLOMY PO3PaxXOBYHOTb
KpaTHicTb K, 3a popmyroto (11.2).

AKLLO KpaTHICTb NOBITPSOOMIHY He nepeBulye 1...3, TO BUKOPUCTOBY-
H0Tb NPUPOAHY BEHTUNALIO, a AKLWO BifnbLue TPbOoX - TPUMYCOBY.

Mpn noBiTpAoOMIHI Binblle N'ATU - NOBITPA, SKe HaAXOoAWTb B MPUMI-
LLleHHs, HeobxigHo nigirpiBatu.

LLlo© BM3HAYMTU KifbKICTb NPUTOYHUX | BUTSDKHUX KaHamiB npu  3acTo-
CYBaHHI NpUpoLHOI BeHTURAUil HeoBXiAHO 3HATWU 3aranbHy MoLy iX none-
peyvyHoro nepepisy i WBUAKICTb PyXy B HUX NOBITPSA. 3aranbHa nnoLla BUTHX-
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HUX 260 NPUTOYHUX KaHaniB BU3HAYaETLCS 3a (DOPMYIIOH
L

Feroo,
3600V

e L - NnpuiAHATUI ONs po3paxyHKiB NoBITPA0BMIH, M>/rog,.;
V - WwBunakicTb pyxy NoBiTpA B KaHani, m/c.

(11.18)

LLBuakicTe pyxy MOBITPS B BUTSXKHOMY KaHani NPUPOAHOT BEHTUNALi
pO3paxoBYyETLCHA 3a (POPMYSIoH

V=22 hig;;@) (11.19)

he  h - BUCOTa BUTSHKHOIO KaHary, sKka NnpuiMacTeCca He MeHLwe 3,5m.

KinbKicTb KaHaniB N BU3HaAYa€TbCS i3 BiAHOLLEHHS

F
n=-—, 11.20
; ( )

Ae f-nnola nonepeyHoro nepepiay oAHoro kaHany, M2

BUTSDKHI KaHamW He NMOBUHHI BUCTYNaTW Hag Aaxom Ginbuie 0,5...0,7M. Ix
nepepia mae Taki poamipun 0,4x0,4; 0,5x0,5; 0,6x0,6; 0,7x0,7; 1x1 M.

3araneHy nnouly nepepisy MpUTOYHMX KaHaniB npuiAMaloTb  Ang
nepe'aHux cTiH 0,5F, aon4g uerngaHux - 0,1F. Mepepis ix, 9K npaBurio, Mae Taki
poamipu: 0,25x0,25; 0,2x0,3; 0,3x0,4 m.

B cuctemax BeHTUNAUii 3 MexaHiYHUM MOGYAHMKOM MNOTOKY MOBITPA
NPOAYKTUBHICTE Wi BUTSXKHUX BEHTUNATOPIB BU3HAYAETLCH 3a (DOPMYIIOH0

W, =(2..3)L, (11.21)

ne (2...3) - koedilieHT 3anacy NpPoayKTUBHOCTI, KW JO3BONAE peryroBaTu
MIKPOKNIMaT B NPUMILLEHHI.

MPOAYKTUBHICTE NPUTOYHUX BEHTUNSATOPIB noBuHHa ByTn Ha 20...25%
MeHLLe NPoaYyKTUBHOCTI BUTSXKHMX.
KinbKicTb Z BUTSXHUX ab0 MPUTOYHWUX BEHTUNATOPIB BM3HaYatoTb 3a
hopmynoto
Z= %, (11.22)
gs
Ae g - NPOAYKTUBHICTb BUTSXKHOMO abo NPUTOYHOTO BEHTUNATOpa, M/ro.

Mo NpPofYKTUBHOCTI MOXHA BMOPATK TiNbKW BICbOBI BEHTUMNSTOPU 3 KO-
POTKUMW NOBITPANPOBOAaMU abo ONOPOM B HUX A0 246 Ma. B iHWKWX BUNag-
Kax HeoOxigHO po3paxyBaTu TUCK P B NOBITPANPOBOL,
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P=Pr+Py, (11.23)

ne  Pr-BTpaTu TUCKY Ha TEPTA B NOBITPANPoBoLi, Mg,
Py - BTpaTU TUCKY Ha NoJoNaHHA MicLeBmx nepenoH, Ma.

BTpatu Tucky B Kpyrnomy npsMoMy MOBITPANPOBOAI BU3HAYAETLCH 3a

hopmynoto
2
bl V?
2h

ge A - xoedilieHT onopy (MpuiAimMaeTbes ANS piBHUX 3anisHux Tpy6 0,02);

7 - LOBXWHa NOBITPAMPOBOAY, M,

£ - WirbHICTb NoBiTps (Tabn.11.9), kr/m>;

V- cepeHa WBKUAKICTL pyxXy NOBITPS B NOBITpaANposofdi, M/c;

[ - fiameTp NoBIiTpANpoBoAY, M.

(11.24)

LLBunakicTe pyxy NoBiTpA He NoBWHHa nepesumuwysatn 12..15 m/c ang
ropusoHtanbHmx i 10 M/c AnNA BepTUKanbHUX nosiTpAnposodiB. [iicHa Vg
WBKMAKICTb PyXy NOBITPSA B MOBITPAMPOBOLI JOPIBHIOE

W
3600n-°
3ajaBLlUMCh 3HaYeHHAM LWBWMAKOCTI MOBITPA MOXHa nigibpatn giametp
NOBITPANPOBOAY.
BTpaTu TUCKY, i3-3a HAABHOCTI MiCLIEBUX NepenoH P, B NOBITPANpoBoOLi,
BM3HA4aKTbCcA 32 (DOPMYIIOH

V, (11.25)

n V.
P,=XE -p-2, (11.26)
fr 2
ne > E.- 3aranbHa KinbKicTb  KoedilieHTIB  MiCLleBUX OMopiB  Ha
i=1

PO3paxyHKOBIA AiNAHLI NpW NOCTIAHIN WBUAKOCTI pyxy NOBITPA
(Tabn.11.13).

Ha ocHoBi po3paxoBaHOi NPoAYyKTUBHOCTI BiICLOBOrO BEHTUNATOpa, a
TakoX MNPOAYKTUBHOCTI | TUCKY BiLIEHTPOBOrO BEHTUMATOPA NO KaTanory
nigbuparTe HeobXigHWUIA BEHTUNATOP.

PospaxyHkoBa  MOTYXHICTb  eneKTpoABUryHa AN BeHTUnATopa
BM3Ha4aeTbCH 3a POPMYIIOH

N, = , (11.27)
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ne Ng- KKJAO. BEHTUNATOpa, HAKWA [OPIBHIOE AN  BiALEHTPOBUX
BeHTUnaTopis 0,4...0,6 i An4g BickoBux - 0,2...0,3;
1,- KK.A. nepefadi, akuii fopisHIoe ANa peMiHHUX nepeaad 0,85...0,9.
[iicHa noTyxHicTb N enekTpoaBUryHa BEHTUNATOPA AOPIBHIOE

N =N, Kg, (11.28)
ne  Kg - koedilieHT 3anacy NOTyXHOCTI.

[na BiCbOBUX BeHTUNATOpPIB KWoro npuimatote K= = 1,1, [ns
BiALEHTPOBMX BEHTUNATOPIB AOro BUOMpaKTb B 3aNeXHOCTi Big NOTYXKHOCTI
enekTpoaBuryHa

kBT no 05 0,5..1,0 1,0..2,0 2.5 Oinbwe 5

Ke 1,5 1,3 1,2 1,15 1,1

ko BMOpaHa Ha OCHOBI PO3paxyHKiB cucTeMa BeHTUNALiI CTBOpHOE
NOBITPAOOMIH MEHLLE MiHIManbHO AOMYCTUMOrO 3HAYEHHS, 4N4 :

KopiBHMKIB - 17 M*/rog,
TensTHUKiB - 20 m°/rog,
CBUHapHWUKIB - 15...20 m°/rog,

nTawWwHKKiB - 20...25 M*/rog, i 3aMiHIOTb Ha BinbLL NPOAYKTUBHY.

Tabnuuya 11.13 - KoediuieHTn MicLeBux onopis

Micuesuia onip E

KoniHo:

NPSIMOKYTHe 1,1

3 kyTom 120° 0,5

3 kyTom 150° 0,20
KoniHo npu BigHoweHHi R/D:

R/D =1 0,25

R/ID=1,5 0,175

R/ID=2 0,15
Piskuii nepexig, LULMPOKOro OTBOPY Y BY3bKUIA:

- v

- 03 b 025

/D = 0,4 PN 0,21

d/D=0,5 0,18
Piabkuin nepexi By3bKOro 0TBOPY Y LUMPOKMIA: Vl

d/D =0,1 0,81

d/D=0,3 0,49

d/D=0,5 0,25
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Hpocenb abo 3acyBka 0,01...0,08
BokoBuii BXig 1,0
Bxig, 3 KiHUs 0,3
Buxig 3 KiHUs 1,0
CiTka, oTBOpM siKOi 3aiimatoTe 80% nepepisy 0,1
XKantoasi:

BUXig 3,0

BXif 0,5

11.4 PO3PAXYHOK OMANEHHA NMPUMILLEHHA

I3 BCiX hakTopiB HaWbINbLWIMIA BAIMB HA MIKPOKIiMaT NpUMIlLEHb Mae
TemnepaTtypa NoBiTp4, NiANIorY i o6Mexyro4YMx NOBEPXHOCTEN, Tak SK Big Hel
NPAMO 3anexnTb TepMoperynayis, TennoobmiH, a BignoBigHO i 0BMiH peyo-
BWUH B OpraHiami TBapWH i NTWUi Ta iHWI npouecy iX MKUTTERIANbHOCTI.
MiaTpMMyoTb TeMNepaTypy B NPUMILLEHHAX Ha NOTPIGHOMY PiBHI B OCHOBHO-
My 3a JOMOMOroI Npunagis onaneHHs.

OnarneHHsa TBapUHHULLKUX NPUMIlLeHb HeobXxigHe B TUX BUNagKax, Ko-
Ny Tenna, fke BWAINATL TBApWHW, HeJOCTaTHLO ANSA KOoMMeHcauii Woro
BTpaT. Yepe3 obMexytoui KOHCTPYKLiT, ANa HarpiBaHHA MOBITPS, AKe Hagxo-
OWTb B NPUMILLEHHS, Ta BUNapioBaHHS BOMOTM i3 3MOYEHUX Ta BiAKPUTUX BOA-
HWUX NOBEPXOHb, i3 Nocnigy Ta rmMuboKoi NiACTUNKK, a TakoK KONW nojanblue
30iMblIEHHS TEePMIYHOTrO Onopy OBMEXYIUMUX KOHCTPYKLIA, €KOHOMIYHO He
JouirbHe B NOPIBHSAHI 3 CUCTEMOIO LUTYYHOrO OnaneHHs.

Bunbip cuctemn onaneHHa BM3HaYaeTbea 1i TEMOBOK MNOTYXHICTHO,
nepiogoM  onaneHHs,  TEXHONOMYHUMKW  yMOBaMM i E€KOHOMIYHOK
e eKTUBHICTIO.

HeobxigHy KinbKiCTb Tenma BU3Ha4YalTb PO3paxyHKOM 3 Tennosoro 6a-
naHcy NpUMILLEHb, 3 ypaxyBaHHAM HOPMaTWBHWUX NapameTpiB 30BHILLHLOrO i
BHYTPILIHBLOrO NOBITPS, KINbKOCTI BUAINAEMOro TBapuMHamui abo ntuuero Ten-
na, BOASHOI Napu, a TaKoK TEMMOTEXHIYHUX XapaKTepUCTUK OBMEXYHUNX
KOHCTPYKLiN NpUMILLEHb.

PospaxyHKoBi napamMeTpW 30BHILLHLOTO | BHYTPILWHLOrO MOBITPS,
BUAINEHHA KINbKOCTI TBapuHamMu Tenma i BOSIOrM NpuAMarTb MO HOpMaMm
TEXHOMOTYHOro NPOEKTYBaHHSA NPUMILLEHE ANA TBAPWUH i NTUL.

Mpu 3acTocyBaHHi CUCTEMW BOASHOIO OMANEHHS 3 MPUPOLHOHD
LUupkynaugieto Bogu pagiyc ii 4ii He NoBUHEH nepeBuLLyBaTt 50 m.

[nga onaneHHda >XUTMAOBUX AOMIB i ApyrMx OyaiBenb BMPOBHWMYOrO |
coLjianbHO-KyNbTYPHOTO MpU3HadYeHHs BGaxaHo BUKOPUCTOBYBATW BOASHE
onaneHHa 3 TemnepaTypol MOBepPXHi Npunagis Harpisy noeiTpsa 85...130°C
abo noBiTpsHe onaneHHs.

[na onaneHHsa NpUMIlLeHb B SKUX YTPUMYIOTLCS TBapuHW abo nTuud
BMKOPWUCTOBYIOTE NOBITPSAHY 2b0 NapoBy CUCTEMY ONnarneHHs HU3bKOro TUCKY.

Temnepatypy NOBEpPXHi NpuUragie Harpisy NpuiMaloTs B NPUMILLEHHSAX
ANA yTPUMaHHA NTULi Ha nomny He Ginbwe 95°C; B NpUMILLEHHAX ANa yTpu-
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MaHHS NTULI B KNiTKOBMX BaTapesdx abo TBapWH, a TAKoX B iHLWWUX BUPOBHU-
Yux npumiLLeHHax go 150°C.

Cuctema onaneHHa npaugoe edeKkTUBHO Tofi, KoM B MPUMILLEHHI
30epiraerbca Tennosnin 6anaHc

Qor + Qg = Qgr + Q. (11.29)

be  Qop - TENNO, SKE MOBWHHI BUAINATW Npunajmn onaneHHs 3ararsHoro npu-
3Ha4YeHHs, KIx/roa;

Qpy - Tenno, gKke BUAINAKTbL TBapuHKM abo nTuug, rMUOOKMA Lwap
NiACTUNKK, chelianbHi Tennosi npunagun (enektTpobpynepu,
Tennosi NaHeni nony abo CTiH Ta iHWI gxepena), kx/rog;

Qg7 - 3aranbHi BTpaTu Tenna npumieHHam, kbx/roa;

Qzg - BUTpaTW Tenma Ha nigirpieaHHA nNoBITPHA, AKe noJaeTbCca B
NPUMILLEHHSA CUCTEMOO BEHTUNALI, kk/rod.

3 LbOro pPiBHAHHA BM3HAYa€TbLCA MOTYXHICTH TEMMOBMX MNpuUnagiB 3a-
ranbHOro nNpuaHaYeHHs ki HeobxigHoO BUBpATU ANS CUCTEMU OnaneHHs

Qo = Qgr + Qs — Quy, (11.30)

3araneHi BTpath Tenna nNpUMILLEHHAM CcKnajarTbed i3 BTpaT yepes
CTiHW Qct, BikHa Qgx, ABEPi Qgs, cTeno Qcr i nianory Qng. Kpim Toro, Bpaxo-
BYHOTbLCH BTpaTW Bif iHMINbTpaLii NOBITPA Yepes WilMHN NPUMILLEHHS | pO3-
TalyBaHHA NPUMILLEHHA BigHOCHO cTopiH cBiTy. Lli BuTpatn npubnnsHo
cknagatwTb 13% Big BCiX BTpaT depes CTiHW, BikHa i ABepi. Tofdi 3aranbHa
KifbKICTb iX JOpiBHIOE

Qor :1’13(QCT + Qi +Q£{B)+an +Qpy, (11.31)

Ona  cnpolweHHd pospaxyHKiB  TenmnoBuWiW MNOTIK  BTpaT Tenna
NPUMILLEHHAM MPUIAMALOTL MNOCTIRHUM.

KinbkicTe Tenna, sike BTpavaeTbCs Yepes KOKHY i3 nepepaxoBaHMX Mo-
BEPXOHb, 0BYNCIIOITL 32 (OPMYNIO

Q =3600k-F(Ty - T, )p, (11.32)
ae K - koediuieHT Tennonepegadi, SKWA BU3HadatoTb no Tabnuui 11.14,
kBT/M?-°C;

F - nrola noBepxHi, Yepes Ky BTpayacTbCa Tenmno, M2
@ - NonpaBoYHUI KoediL|iEHT.

3HayeHHs KoedilieHTy @ AN obMexyrounx cnopya, AKi AoTUKaTbCS
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30BHILWWHBOrO MOBITPSA, MpUAMalOTb piBHMM 1, OnNa cTeni 3 Jaxom, npu
cTanegi abo asbouemeHTHIlA nokpieni - 0,9; Npw Til e NOKpIBNi 3 gowWaTo
ocHoBow -0,8; npu nokpiBni i3 pyroHHoro matepiany - 0,75.
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Tabnuua 11.14 - KoedilieHT Tennonepegadi

EnemeHTn NpumMiLLeHHs ToBLWWMHa NEPEenoH, M K, kBT/M>-°C
LlernaHi CTiHW 3 BHYTPILWHBLO
LUTYKaTYpPKOHO:
B 1 1/2 uerru 0,395 1,54 10°
B 2 Lernu 0,525 1,2410°
B 2 1/2 uerru 0,655 1,04 10°
CTiHK i3 LUTAKODETOHHUX
NYCTOTINNX BOKIB 3 BHYTPILLUHBOO
LUTYKaTYpPKOHO:
8 1 610K 0,205 1,8510°
B 1 1/2 6roku 0,305 1,3810°
B 2 6I0KU 0,405 1,10 10°
HepeB'aHi pybneHi CTiHK i3 aepes
TOBLUMHOHO:
200MM 0,160 1,0210°
240MM 0,200 0,85 10°
B0BHilWHI  BikHa Ta nixTapi 3
LepeB'aHUMK pamami
O MHapHi - 585107
ABiifHi - 2,68 10°
BopoTa:
O MHapHi - 468 10°
ABiifHi - 2,3310°
CT1ens i3 JOLWOK 3 TepMoi3onsaLieto 1,17 107

AKLLO B MPUMILLLEHHSAX, GKi HE ONantoloTbCs, CTIHW i NEPEropokn AoOTu-
KaloTbCA 30BHILLIHLOTO MOBITPH, TO KOEMILIEHT ¢ NpUAMaOTb piBHUM - 0,7,
AKLO He foTuKarTbesd - 0,4.

[na nignorn, po3talloBaHoi BULLE PIBHA 3eMri, MpyU TEPMIYHOMY ONOpi
Lokons dyHaameHTy 6inblie 1,05 m>rog.’C/kK BENUUMHY ¢ NPUIAMaKTbL
piBHoto 0,4, a npu onopi MmeHLwe 1,05 BoHa gopisHioe 0,7.

KinbkicTb Tenna, ake BTpadYae NpuMilLleHHs, OPIBHIOE CyMi BTpaT yepes
KOXHY HOro NOBEPXHIO 3 ypaxyBaHHAM BifMoBigHMX KoedilieHTiB ¢ i K.

JOBXUHa CTIHW BU3HAYaETbCHA BiACTAHHIO MK OCbOBUMMW NiHIAMW nep-
NEeHAUKYNAPHKUX Ti CTiH, a BWCOTa i JOPIBHIOE BUCOTI NPUMILLEHHS 3 ypaxy-
BaHHSAM TOBLUWHU CTeni.

[nowly BiKOH, ABEPER | BOPIT BU3HaYalOTe NO HaWMEHLLIOMY X nepwu-
MeTpy.

TemnepaTypy BHYTPILHLOrO i 30BHILLIHLOrO NOBITPS BU3HAYaKTL 3rigHO
Tabnuyb 11.111 11.12.

Mpn BW3Ha4YeHHi BTpaT Tenna Yepes nignory, HeobxigHo 3'acyBaTu, un
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Ma€e JOTUK BOHA 3 I'PYHTOM.

Y nignoru, aka postalwoBaHa 6esnocepefHbo Ha I'PYHTI, BTpaTK Tenna
NiApPaxoByTbCA MPUGMUZHO, BUKOPUCTOBYOUM YMOBHUIA KoedilieHT K,
Tennonepenadi

Qg =3600K,,, - Frp(T5 —T), (11.33)
ge  Fq;- nnowa nignoruy, M2

YMOBHWIA KoedillieHT Tennonepeaadi po3paxoByeTbes 3a (opMyno
(11.34)

[n§a ysoro nignory ymMoBHO AiNaTb Ha AiNAHKW no cxemi puc. 11.3.

K+Fq
KoF,
K3iF3
K4F 4

2M [2M|2M

- » Ly

PucyHok 11.3 - YMOBHWIA nodin nignory npuMilleHs Ha SingHKn

AKWo BigCTaHb Bi 30BHIWHLOI CTiHWM popiBHoe 0..2, 2.4, 4.6 i
Ginblle 6 M, TO KoedilieHT Tennonepegadi KoXHoi ZinaHkn Ky, Ko, Ks Ky
BianoBiaHo gopieHioe 0,472:10; 0,22210% 0,11110>; 0,07-10° kBT/M* °C.

[nga yTenneHoi nigrnorn ymoBHUIA KoedilieHT Tennonepeiadi BU3Hava-
I0Tb 3a POPMYIIO

1T

17 17

N _l’_ -

h 4,

Ae  h-ToBLWMHA YTENTHOKYOrO Wapy nignory, M;

ﬂyM— KoedilieHT Tennonepegadi yrenntoro4voro wapy, kBt/m=-°C.

(11.35)

K}MT =
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[na nepep'dHoil nignorn Ha narax BTpaTW Tenna ofepXaHi 3a popmy-
noto (11.33) nepemMHOXyOTbL Ha 0,8.

KinbkicTe Tenna Q,, AKke BUTPaAYacTbCsd Ha BUMAPIOBAHHA BOJSIOTWU 3
BiAKPUTOT BOAHOT | 3MOYEHOI NOBEPXOHb, BU3HAYaETLCA 32 (POPMYIIOHD

Qe =qe” W, (11.36)

Je Q.- KiNbKICTb Tenna, ke BUTpaYyaeTbCa Ha BUNaptoBaHHA 1 1 Bogw,
Gs= 2,45 kX;
W, - KINbKiCTe BOMOrM, fKa HaaxXxoAuTb B MNPUMILLEHHA 3 BigKpWUTOI
BOAHOT | 3MOYEHOT NOBEPXOHb, I/ro4,.
W, =W, -F,,+W,, -F

80 3m

(11.37)

e W, W, - KINbKICTE BOMNOMM, GKa BUMAPKETLCA BiANOBIAHO 3 1m?
BiJKpUTOI BOAHOT i 3MOYEHOT NOBEPXOHb, /rof;
Feis, Fay - 3ararnbHa nrowa BignosigHoO BiAKPUTOI BOLHOI | 3MOYEHOT
noBepxHs, M>.

B TBapWHHWLBKMX MPUMILLEHHAX 3MOYEHOK NOBEPXHEK € MOBEpPXHHA
rMMBOKOro Wapy NiACTUNKK, BepTUKarbHi CTIHKMA rHoWoBoro xonoba, AKLWo
BiH MOPOXHiA, nnowa nNpuMileHHs Ha BigcTaHi 50 ¢M Big rHOWOBOrO XOso-
6a, a npu rigpo3amuBi - BCA NoLla Nignory, a TakoX NOBEpPXHA BONOroro Kop-
Mmy. HO rHoroBoro xonoba i NnoBepxHSA BOAMW B HanyBarnkax € BigkpuTa BoAHa
nosepxHsa. [lpu BUKOPUCTaHHI peLliT4acToi mignoru Besa 1i nnowa € 3move-
HOIO MOBEPXHEI NPUMILLEHHS.

OpepxaHi 3a dopmynamu (11.32), (11.36) Benn4nHKW BTpaT Tenna pa-
30M CKNajalTb 3aranbHi BTPaTU Tenna npumilleHHaM. B geakumx Bunagkax
ANS NpuBN3HOro BU3HAYEHHS 3araribHWX BTpaT Tenna MpUMILLEeHHAM BU-
KopUCTOoBYOTL hopmyny (11.15).

KinbkicTe Tenna, gke HeobxigHe pAnga nigirpiBaHHa noBiTps, wo
nogaeTbCsd B NPUMILLEHHS CUCTEMOID BEHTUNALII, po3paxoByeTbC 3a op-
MYyo0

Q. =L-C,(T,-T,), (11.38)

ae C, - ob'eMHa TennoMmicTKiCTb NOBITPS, Aka gopisHioe 1,302 K,D,>|</M3'°C.

KinokicTb Tenmna, AKe BWLINAKTL Pi3HI DKepena B NPUMILLEHHI,
BM3HaYaeTLCA 32 QOPMYSIoH

QSH = QT + Qeﬂ + ro + Qnia + QMO’ (1139)

ae Q- TENNo, ke BUGINAe rmnboKniA LWap NigcTuikn, kKx/rog;
Quo - TEMMO, SKE BUAINAKTL MicLEeBi Npunagn onaneHHs, kx/rog.

Tenno, ake BUAINATbL TBapUHM abo NTULA, eNeKTPOABUIYHW NpaLtoro-
YUX MaLUWMH i Npunagun OCBITNEHHS, PO3PaxoBYETLCH BIAMNOBIAHO 3a GOPMY-
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namun (11.9), (11.10), (11.11).
BaranbHa KinbKicTb Tenna, aKky BMAINSE rMWOOKMA Wwap nigcTunky, 3a-

NEeXHo Bif TemnepaTypu MOBITPSA B MPUMILLEHHI, pO3paxoBYeTbCA 3a dop-
MYyo0
Qnio = Frio " Yo (11.40)
Ae  Fuu-3aranbHa nnouia rmubokoro wapy NigcTUnKy, M2
Qria- TEMMO, AKe Bmaingde 1 M2 rnbokoro Wwapy ngcTunkm, |<}:I,>|</M2 roq.

Tenno, dke BWAINAKTbL MicUEBI nNpuragyM onaneHHd, NPURMaETLCS
3riAHO TX TEXHIYHUX XapaKTEPUCTUK.

BpaxoBytoun, WO BinblWicTe TBAPUHHULBKAX NPUMILLEHb OMantorTbCA
3a [JONoMorol TennoreHepatopiB abo KanopudepHUx YCTaHOBOK, TO 1X
KiMbKICTb N, MOXXHa BU3Ha4UTK 32 (HOPMYIoK

n =%, (11.41)

y
Q,
Je Q- TernnoBa NOTYXHICTb BMOpaHoro TennoreHeparopa abo kanopudgpe-
PHOT ycTaHoBKW, khx/rog.

11.5 PO3PAXYHOK OCBITJIEHHA NPUMILLEHb

OfHUM i3 pakTopiB, AKUW B 3HaAYHIA Mipi BMArMBae Ha MiKpoKnimar
NPpUMIiLLEHb €  OCBITNEHHd. BOHO  MNOBUHHO  BIgNOBIgaTM  HOpMaMm
TEXHOMOTYHOro NPOEKTYBAHHA TBAPWUHHWULBKMX | NTaxiBHU4MX depm. 3rigHo
LUMX HOPM AS18 OCBITNIEHHS NPUMILLeHb HeOBXiAHO MaKCUMaribHO BUKOPWUCTO-
BYBaTW AieHHe CBIiTNO. Po3paxyHOK OCBITNEHHS NPOBOASATL MiCNS BU3HAYEHHS
PO3MIpIB NPUMILLEHHS.

Po3paxyHOK NpUpoLHOro OCBITIEHHSA NPOBOAATL B TaKi NOCNigOBHOCTI:
npwu MPOEKTYBaHHI HOBUX MPUMILLEHE BU3HA4aloTb PO3MIpKW i iX KifbKicTb, a
Npu PEKOHCTPYKLIT NEPEBIPOYHUIA PO3PAXYHOK iICHYHOYUX NO KoedilieHTy npu-
POAHOrO OCBITNEHHS.

KinbKicTb BiKOH BM3Ha4aloTb Yepes 3ararbHy CBITMOBY MoLWy i nrowy
ofHoro BikHa. CBITNOBY MrOLWY BIKOH, Sg BW3HAYalTb MHOXEHHAM MMOLLi
nignorn S, Ha CBITNOBMIA KoedilieHT NPUPOAHOro OCBITIIEeHH] - Tabn.11.15.

S;=S, a.. (11.42)
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Tabnuua 11.15 - CBiTnoBi Koedili€HTU NPUPOLHOro OCBITIIEHHS

MpuMiLLeHHA KoeilieHT «,
Kopmouexu, MOMNoYHi 0,10...0,13
KopiBHUKM, TEMATHUKM 0,085...0,10
CBWHapHWUKU-BIArodiBENEHUKA 0,075...0,085
CBWHaPHUKN-MaTOYHMUKN 0,085...0,10
BiB4apHi 0,04...0,035
[MTalwHWKn 4NA Kypei-Hecy4ok 0,085...0,10
[NTalWHUKKM ANa MONoAHAKa 0,11...0,15

KinbKicTb BiKOH ng JOPIBHIOE

Sg
ng=-°¢. (11.43)
So
oe S, - cTaHAapTHa NroLa OfHOro BikHa, M2
So =8, -ho, (11.44)

he 8,1 h,-BiANOBIAHO WMPWHA | BUCOTA BiKHA, M.

[Ona TBapUHHWUBKMX NPUMIlLlEeHb CTaHAapTHY WWPWHY | BUCOTY BIiKOH
npuimaoTe B mexax 0,6...2,4 M 3 KpOKOM 3MiHN 0,2 M.

PospaxyHoK LUTYYHOrO OCBITMIEHHS BUPOBHUYMX abo  AOMOMDKHUX
NPUMILLEHb 3BOAWTLCA A0 BU3HAYEHHS KIMbKOCTI €NeKTPUYHUX Nammn, BUCOTH
iX NigBilyBaHHA i palioHanbHOro PO3MillleHHs, nigdopy TUNY CBITUMBHUKIB |
BUTpAT erekTpuYHOi eHeprii Ha ocBITNeEHHA. KinbKicTb namn NS OCBITNEHHS
MOXHa BU3HA4YUTU ABOMa cnocobamu:

* 32 MMTOMOIO CBITFIOBOIO MOTYXHICTHO

* 32 CBITNIOBUM NOTOKOM.

HeobxigHa KinbKicTb fMamn Z BU3HAYaETLCA 3@ MUTOMOK MOTYXKHICTHO

z-5nNo (11.45)
Nﬂ
32 CBITIIOBMM MOTOKOM
Z:Emin'K&"Sn'Kmin, (11.46)
Fe e

e S, - nrowa npuMilleHHs, SKe OCBITIIETLCS, v
N, - nUTOMa NOTYXHICTb Ha OCBITIEHHS BT/M?, Tabn.11.16;
N, - NOTYXHICTb ofgHiel namnu, BT;
E,.i» - HOpMa MiHiManeHo 4onycTUMOro ocBiTneHHs, JIK.1abn.11.16;
K - koedilieHT 3anacy ocBiTNeHHA, Tabn.11.17;
Kinin - KOBMILIEHT MiHIMarNeHO 4ONYCTUMOrO OCBITNEHHSA, Tabn.11.18;
F - CBITNOBKWIA NOTIK amMnun, NM;
7o~ KOediLiEHT BUKOPUCTaAHHS CBITNIOBOrO NOTOKY, Tabn.11.19.
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