TEXHOJIOTTYHHUI PO3PAXYHOK JOIJIbHUX YCTAHOBOK
MetoauyHi BKa3iBKu 10 J1jabopaTropHoi podotu Ne 1

META POBOTMH - 3acBoiTu HacTyNmHI TEXHOJIOTIYHI PO3paxyHKH:
MPOJYKTUBHOCTI TpaIli OINepaTopiB; KUIBKOCTI JOUIBHUX amapartiB, M0
o0OciIyroBye omepaTop; KUIBKOCTI  ONEparopiB, HEOOXIMHUX IS
0o0CITyroByBaHHS ~ JOUIBHOI  YCTAaHOBKH; IPOJYKTUBHOCTI  JOLIBHOI
YCTAaHOBKHM (32 KUIBKICTIO KOpPiB, MOJIOKA); MPOJYKTUBHICTH JOIIBHOL
YCTaHOBKH IS TIOTHHS B IOTIBHUX 3aj1ax.

1 BKA3IBKH 3 CAMOIIIAI'OTOBKHA 10 POBOTH

1.1 3aBaaHHs A1 caMOCTiliHOI MiATOTOBKH

Busuumu:

- THOM 1 OIliHKAa JOUIbHUX YycTaHoBOK [l, c¢. 616...620; 2, c.
216...220].

Crnacmu 38im no pobomi:

- HOMep, HallMeHyBaHHs Ta MeTa POOOTH;

- kiacudikarisi T0ITbHIX YCTAHOBOK.

1.2 Iluranus sl CaMOMATOTOBKH

121 ki [noinbHI YCTaHOBKH 3aCTOCOBYIOTHCSI JJsi JOiHHS B
criimax?

1.2.2 ki [o0inbHI YCTaHOBKHM 3aCTOCOBYIOTHCS I JOTHHS B
JOIIBHUX 3a1ax?

1.2.3 SIki noinbHI YCTaHOBKH 3aCTOCOBYIOTHCS JJIsl JOTHHSI B JIITHIX
Tabopax?

1.2.4 SIxi nmOiNbHI YCTaHOBKH 3aCTOCOBYIOTh NpPH MPHUBSI3HOMY Ta
0e3npuB’A3HOMY YTPUMaHHI KOPiB?

1.3 PexomenaoBaHna Jiiteparypa

1. Pesenko ILI. Mammuu Ta oOnagHaHHS Ui TBapUHHULITBA!
nigpyunuk / LI. PeBenko, M.B. bparinens, B.I. Pebenko. — K.: Konzgop,
2009. — 730 c.

2. Mexanizamiss BuUpoOHMIITBA TpoayKiii TBapuHHHNTBA /LI
PeBenko, I''M. Kykra, B.M. Manbko Ta iH..; 3a pen. L.I. Perenka. — K.:
Ypoxai, 1994 -264c.



2 BKA3IBKH 10 BUKOHAHHS POBOTH

2.1 Ilporpama pooir

2.1.1 O3natiomumucs 3.

- METOJIUKOIO TEXHOJIOTIYHOTO PO3PaXyYHKY MOUIBHUX YCTAHOBOK.

2.1.2 Ilposecmu po3paxyHKH 3TiTHO OTPUMAHHMX BUXIIHUX JAHUX IO
m.2.3

Crknacmu 36im ma 3axucmumu pooomy.

2.2 OcHaieHHs po004Y0ro Micus

2.2.1 JloinwbHi ycranoBku Y IA-16, AJIM-8A, YIC-3b.
2.2.2MeToudHi BKa3iBKH JI0 MPAKTUIHOT poboTH Nel.
2.2.3 THCTpyKIIis 3 OXOPOHH Mpalll Ha poOOYOMY MiCIIi.
2.2.4 Jlitepatypa, HAO4HI CTEH]IU, MAKETH.

2.3 Teopernuni BinomocTi

TexHoJorisl MalIMHHOTO JOTHHS KOPIB PO3pOOJISETHCS Ha OCHOBI
300TE€XHIYHUX BHMOT, SIKi CKJIQHAIOThCA SIK JI0 TEXHOJOTIIYHOTO
oOJlaiHaHHS TaK 1 i1 TEXHOJOIIYHOI'O IMpoLecy JOiHHA. 3acTOCyBaHHS
TUTY JOITBPHOI YCTAHOBKM 3QJICKHTH Bl TAKMX YMHHUKIB, SIK TEXHOJIOTis
YTPUMaHHS TBapWH, MPOJYKTHBHICTh MOJIOYHOI'O CTaja, EKOHOMIYHI
OOTpyHTYBaHHSI.

IIpy mnpuB'sI3HOMY YTpPHUMaHHI KOpIB 3aCTOCOBYIOTHCS JOUIbHI
yctanoBku AJ[-100b, [IAC-2B 3 noinHsM B 1HAWBINyaIbHI AOJBHI BiApa, a
Takok ycraHoBKH Tuny AJIM-8, VIM-100, YVIM-200 3 noiHHsIM Yy
MOJIOKOMPOBLJ 1 Oe3nocepeHIM OYMIIEHHAM Ta OXOJOJKEHHSIM MOJOKA.
VY CTaHOBKM IIUX TUIIB MOHTYIOThCS 0€3M10CepeIHRO B CTiiax.

[Ipn Oe3npuB'sI3HOMY yTpHMaHHI TBAapUH IOIHHS 3A1MCHIOETbCA B
JOIIBHUX 3aJlaX, Ji€  BHUKOPHCTOBYIOTHCS JIOiIbHI YCTAHOBKHU THILY
"Tanpem" (YAT-6, YAA-8A), "SAnmunka" (YIE-8, YIA-16A), a takox
"Kapycens"(YIA-100). [lani Tunu JOiNBHUX YCTaHOBOK MOJKHA
BUKOPHUCTOBYBATH 1 MPHU MPUB'I3HOMY YTPUMAaHHI JUIsl CEPENIHIX 1 BEJIMKHUX
MIPOMHCIIOBUX KOMIUIEKCIB.

VY nmitHiX Tabopax 3aCTOCOBYIOTHCSI MEPECYBHI JOUIbHI YCTAaHOBKHU
YIC-3A, YIC-3b, YUI-®-12.

JIoTHHS KOpIB 3/1MCHIOETHCS MEPIOANYHO 2-3 pa3u Ha 100y 3ajiexKHO
B1Jl IPUHHATOTO PO3MOPSAIKY JTHS.



[Iporiec MamMHHOTO MOTHHA Ha BCIX THIMAaX JOUIBHUX YCTaHOBOK
3MIACHIOETHCS 3TIAHO TPaBHII, SIKI Tepen0adaroTh BUKOHAHHS KOMIUICKCY
MIATOTOBYMX 1 3aKIIOYHUX OIepalii, M0 BHUKIUKAIOTh pediekc
MOJIOKOBIi1a4i 1 3a0e3meuyloTh BUBEACHHS MoJoKa. llepen HaasraHHIM i
3HIMaHHSM JIOUIBHMX CTaKaHiB HEOOXIJHO TMPOBOJMUTH IiJATOTOBYO-
3aKJIFOYHI OTeparlii, 10 SKUX BXOASTh: Macak BUMEHI 3 ITiJIMUBAHHSIM HOTO
Teroro Bomoro (40-42°C); BuTHUpaHHS BHUMEHI; HaJIBaHHSA JOLIBHUX
CTaKaHiB; MaITUHHE JOJO0IOBaHHS (OJHIEI0 PYKOIO BIATATYIOTH 32 KOJEKTOP
JOUIbHI CTakaHi BHHU3 1 BIEpEl, I1HIIOK MacaXyrTh YacTHHU BHMEHI
npotsiroM 25-30 ¢); 3HATTS T0ITbHUX CTaKaHIB.

TpuBamicTh MamIMHHOTO JIOTHHS KOPOBU  3aJICKUTh  Bijg 11
MPOJYKTUBHOCTI Ta IHTEHCUBHOCTI MOJIOKOBIa4uil 1 MO>KE€ CTAHOBUTH Bif 3
10 7 XBHWJIWH, a i1l BACOKONPOAYKTUBHHX 13 CEPEIHBOPIYHUM HAJIOEM JIO
7000 kr, Oinblie 7 XBUJIMH.

Jlnst opranizamii mpormecy MamMHHOTO JOiHHS KOpiB  HEOOXiTHO
OOTIpYHTYBAaTH KIJBKICTh JOUIBHHUX amapariB, 3 SKUMHU OJHOYACHO MOXKE
MpAIoBaTH  ONEPaTop, BHU3HAYUTH KUIBKICTP  YCTAHOBOK Ta  iX
MPOAYKTUBHICTb, pO3poOUTH Tpadik MOTOMKEHHS  TEXHOJOTIYHHX
oreparii Ta MoCiTOBHOCTI TOTHHS KOPIB ONEPaTOPOM MAIIWHHOTO JOTHHS.

Po6oTa BUKOHYETHCS 32 BUX1THUMU JaHUMU 3 Tabmuii 1.

Tabmuus 1 - 3aBranHs 10 po3paxyHKiB

Toka3HUKH BAPIAHTU
1 2 3 4 5 5 = 5
Tun  joinbHOi f?)%)[A 7L 1005 IAC-25| AZL-100A | HAC-2B AL 1005 AZL100]  TAC-25
YOTAOBI | ) Vg | VAC-3B [VIA-BA| VIA-IGAVIC-3A| AIM-8 | VIA-8A VIIA-16A
Knogjgﬂ“* % | 200 | 400 | 600 | 800 | 1000 | 600 | 200 400
KPaTHiCTB 5 3 5 3 5 3 ; 5
noinns, K,

CepenHpopid
HUH Hagiil Bix
KOPOBH, Qcp,
KT

4000 | 4100 | 4200 4500 4800 | 5000 | 4400 4700




2.3.1 Kinvkicmo OoinbHux anapamie I’]a 4 Ol, IO MOXe

00CIIyroByBaTH OIEpPaTOp MAIIMHHOTO JOTHHS MPHU JOIHHI B AOTIbHE BiPO
a00 y MOJIOKOTIPOBiJ] BHU3HAYAETHCS 32 (HOPMYIIOIO

ot (1)

d.a

n.z
H

zet, - CepeHii Yac MAIIMHHOTO JOTHHS KOPOBH 33JaHOI TPYIIH,
XB.(3aJ€KUTh  Bil  NPOIAYKTUBHOCTI  KOPOBH,
IHTEHCUBHOCTI MOJIOKOBIJZa4l Ta € BHUIAIKOBOIO
BEJIMYUHOIO 1 XapaKTepU3yeEThCS
CepeTHBOKBAPATUYHUM BiIXUICHHSM)
t .- TPUBAJICTh IMATOTOBYO-3aKIFOYHUX OIepaliid nmpu J0iHHI
onHi€ei kopoBH, xB. ([logarok A, Tabn1.Al)
KinpkicTh  1OINBHUX amapariB, 0I0 OOCIYyroBye OIEpaTop
MAIIMHHOTO JOiHHS TMpU poOOTI Ha JOUTBHUX YCTaHOBKAaX JUIs JOiHHS B
JOIMBHUX 3allaX PErIaMeHTYEThCS 11 TEXHIYHOIO XapaKTePUCTHKOIO.

2.3.2 IIpodykmuenicms npauyi onepamopa MauiuHHO20 OOIHHA
WOn TOJIiB/TOJI., BA3HAYAETHLCS 32 (POPMYIIOIO
H

w - %9 @)
on t .K

ne K - koe(ilieHT 3aBaHTaKEHHS ONEPATOPA MAIIMHHOTO JIOTHHS.
Koediuient K, po3paxoByeThes 3a GOpMyJIOro

— td + (nd.a _1)t3 , (3)
" t -n

n.3 0.a

K

ne € 0" TPUBAJICTh JOTHHS OJHIET KOPOBHU, XB.
t() = t.M + tn3 ! (4)

t , -~ TPUBAIICTD 3aKJIFOYHKX omnepauii, xB. (lonarok A, tadm.1)



2.3.3 Kinvkicms onepamopie N s oGenyroByBanus 10i1bHOL

on
YCTaHOBKH BH3HAYA€THCS 32 (HOPMYIIOIO

M
" yem (5)
on
Won : Td
. . )
ne M yem ~ TTOTOIIB'S KOPIB, 110 00CITyrOBY€ OJIHA YCTAaHOBKA, TOJL.;

T » - TPMBAIICTL OJIHOTO JIOTHHSA yCiX KOPiB Ha (epmi, o

JominpHa TPHUBANICTH OJHOTO JOTHHSA HE Olabine 3-4 TOOWH B
JOiIBHOMY 3ali 1 Big 2 10 2,5 TOJUH B CTiHIaxX KOPIBHUKA 1 JIITHIX Tabopax

[4].
Jst noinbHUX 3a11B MPUUMAIOTh KUTBKICTh OMEPAaTOPIB MAITUHHOTO
JOTHHS BIATIOBITHO JI0 TEXHIYHOI XapaKTePUCTUKHU JOIIbHOI YCTAHOBKH.

2.3.4 Texniuna npodykmugnicme 00i1bHOT ycmauoskuWa o

TOJIB/TO[I., BU3HAYAETHCS 32 GOPMYIIOI0

80N, (6)
-y
tl’l.3 ) Kl‘l
3aranbHa KUIBKICTh JOUBHUX afapaTiB MOXeE I[epeBUIIYBATU
KUTBKICTh JIOIIBHUX anapariB, SKUMU KOMIUIEKTYETbCS J01IbHA YCTaHOBKA
JUTSI IOTHHS B CTiMJIax.

2.3.5 Ilpooykmuenicme 00inbHOI ycmanoeéKu 6 MOIOKONPOGIO

Wa ,» KT/TOJ1., BU3HAYAETHCS 32 POPMYIIOKO

— 60 : Non 'Qcp : Ke f (7)
o, K, 365K,

n

ne Q- CepeIHbOPIYHUI HAJIif HA KOPOBY, KT;
K, - Koe(illieHT, SIKUH BpPaxOBYE CE30HHICTh BUPOOHUIITBA

MOJIOKA, PUUMAETHCS Ke =1,2...1,3;

Kp - KpaTHICTh JIOTHHSI.



2.3.6 Ilpooykmuenicme 0oinbHoi ycmanoekuy pasi 00iHHA 6
ooinonux 3anax \W o> KOPIB/TOJI., BU3HAYAETHCS 32 POPMYIIO0

:6O—tn.3'(na—1)'n ’ (8)

W a
tJI + t"l.?

9.y

nein a - KUIBKICTb JIOIbHUX aNapariB , 3 SKUMH OJHOYACHO MPAIIOe

oneparop. (domatok b, Tad6n.b1)
[lpy pmoiHHI y cCTilax KUIBKICTh  JIOUNBHUX  yCTAaHOBOK
PETJIAMEHTYEThCS TEXHIYHOI XapaKTEPHCTUKOIO KOPIBHHKIB 1 JOIMBHUX
YCTaHOBOK.

2.4 Ilicass BMKOHAHHA PO0OTH, CTYIEHT CKJIAAa€ 3BiT, KM
BMIillly€ HACTYIIHI JaHi:

1 Homep, HaliMeHyBaHHS Ta MeTa poOOTH.

2 Knacudikarisi J0ITbHUX YCTaHOBOK.

3 Buxinni gaHi 115 po3paxyHKy.

4 TexHONOT1YHI PO3PAXyHKH JIOUIBHUX YCTAHOBOK I10 1.2.3.

5 BucHOBK#H 110 poOOTi.

Ilynkmu 1,2 cmyoenwm BUKOHYE CAMOCMIUHO, AK NIO20MOBK) 00

NPpAKmMuUYHUxX 3aHs1mao.

2.5 KoHTpOJIbHI 3anIUTaHHSA

2.5.1 Ilo xapakrepusye Koe(illi€eHT 3aBaHTaXEHHS OIepaTopa
MAaIIUHHOTO JOTHHS?

2.5.2 SIxi YMHHUKUA BIUIMBAIOTh HA KUIBKICThH JIOUIHHUX amapariB Ha
OJTHOTO OTepaTopa MpH MPUB’IZHOMY yTPUMaHHI?

2.5.3 3a paxyHOK 4Oro MOXHa MIABUILUTH TEXHIYHY POIYKTUBHICTh
JOLIbHOI YCTaHOBKH?

2.5.4 TpuBaJicTh MAIIMHHOTO JIOTHHS KOPIB.

2.5.5 SIki omeparlii MaIiMHHOTO TOTHHS BIAHOCATH JI0 3aKIIOYHUX?

2.5.6 Ski omepariii MAIIMHHOTO JOTHHS BIIHOCSTH O MiATOTOBYUX ?



ITPABHJIA TEXHIKH BE3IIEKHA

Bakyym-Hacoc, eneKkTpoABUTYH (IBUTYH) 1 pO3NOAUIBHUN AT
PO3MIIIYIOTECS. B CIELiaTbHOMY NpHUMilIeHHI. Po3mimyBaru ske-HeOyab
1HIIIE YCTaTKyBaHHS B IIbOMY IPUMIIICHH] 3a00pOHSIETHCSI.

[Tpu MOHTaX1 YyCTaHOBOK :

a) IIKIBM HAacoca 1 eJIEKTPOJBUTYHA 3 NPUBOJHUM PEMEHEM MAalOTh
OyTH 3BepHEHI JIO CTIHM 1 3aKPHUTI 00T OPOIKYBAHHSIM;

0) KOpITYCH €JICKTPOJIBUTYHIB 3a3E€MJISIOTh;

B) PyOMJILHUKH 1 3aITOODKHUKH MAIOTh OYTH 3aKpPUTOTO THUITY;

) TIpU MPOKJIaIeHHI TPyOONpOBOAY ycepeanHi KOpiBHUKA BiJICTaHb
MDK TpyOaMHu 1 eJIeKTPONPOBOAAMH JIOIYCKAeThCsl He MeHIe 10 cM;

1) BaKkyyMHI TpyOOHpOBOIM 3'€IHYIOTHCS 3 BaKyyMHHM HacoOCOM
CTPYMOHEIPOBITHUM NAaTpyOKOM 3aB/IOBXKKH HE MeHILIe | M

[Ipu poGoTi MOIMPHUX YCTAaHOBOK 1 MAaIIMH MO IMEpepoOIi MOJIOKa
3a00pOHSETHCS POBOUTH TEXHIYHE 0OCTYrOBYBAHHS 1 YCYBaTH B HUX SIKi-
HeOyIb HECTIPaBHOCTI.

s mpoBeneHHS 11i€i poOOTH PYyOMJIBHMK HEOOXiTHO BUMKHYTH 1
noBicutu Tpadapet "He Bmukaru! [Ipamrorors mronun'.

ITlin yac BuIpoOYBaHHS CHCTEMH MOJIOKOBAKYyMIIDOBOAY Ha
TrepMETHYHICTh KOPIB 3 KOPIBHUKA HEOOX1THO BUBOJUTH.

Ilin vac mig'eaHanHs  TpyOONpOBOMY  rapsdyoi  BOAM [0
MOJIOKOBaKYYIpOBOJly JJIsi NPOMHUBAHHS CHCTEMH KpaHH MaloTh OyTH
3aKpUTI, IUIAHTH  HaJIHHO BIATHEHI HAa  KIHII naTpyOKiB
MOJIOKOBaKYyMITPOBO/IA.

ExcrutyatyBaTu MOJIOKOBaKYyMIIPOBiJl B CHCTEMI OKPEMHUX CKIISTHUX
TpyO 3 BagamH (TPILLIMHU, CKOJIHU CKJIa) 3a00POHSIETHCS.

3abopoHseThCs 30epiraTd B MAalIMHHOMY BIJJIIJICHHI rac, OSH3UH 1
1HIII JIETKO3aMHUCT] PEUOBUHH.

Jlns monermeHHs mpami Jospok Ha Qepmax HEOOXiHO MaTH
MIPUCTOCYBAHHS JUIsl TPAHCIIOPTYBAHHS 1 iAoMy sr.

IIpu 3acTocyBaHHI JBUTYHIB BHYTPILIHBOI'O 3TOPaHHS Ui NPHUBOIY
JOITBPHUX YCTAaHOBOK 1 MAaIllMH HEOOXITHO 3a0€3MeYnTH BUBEICHHS
BINpAI[bOBAHUX Ta3iB 3 TMpHUMILIEHHS (BUXJOMHA TpyOda JABHUIyHA
BUBOJUTHCS 3 mpuminieHHs). lle mnpumimenHs mae Oyt oOnanHaHe
MEXaHIYHOIO MPUIIMBHO-BUTSHKHOIO BEHTUJISILIIEIO.



OxonmomkyBanbHi (711 MOJIOKa) pe3epByapu (MICTKOCTI) ITOBHUHHI
MaTH 3arajbHy MIIHY KpHUIIKY 3 OTBOpaMH JJsi yCTAHOBKH OiJIOHIB,
3aKpIIJICHY Ha METIIAX 13 3aMKOM.

3aHypeHHs 1 BHiMKa OiOHIB  BHUPOOJSIOTBCS  CIEIIATbHO
o0JIaJHAHUMU JIJIS 1i€T METH TT1IHOMHUMH NPUCTOCYBAHHIMH.



JoaaTtok A

Tabmums Al - Cepenni 3aTpaTu yacy orieparopa Ha py4Hi Ta MallMHHO-
pYy4HI oneparlii IpH JI0iHHI OJHIET KOPOBH

B cexynnmax

BapiaHT 10THHS, THIT 10TIbHOT YCTAHOBKH

. Jois 3 IHAUBiAyaTbHUMHA
HA3BA E E:pﬁ::; AOIHHA B CTankamit Ty ’ o
OHEPAHH Bigpa MOHOKO- CTaHKaMHU
NpOBLI VIC-3A
AJI-100A ATIM-SA 3B «Tangem» TUITY
JAC-2b Y}?M-lOO (3B) «SnuHKa»
BnyckaHHs KOpoBH
y CTAHOK 20 22 14
ITigxmMuBanHS,
BI/ITI/fpaHHﬂ 1 Macax 32 30 o5 24 o4
BUM’sl, 3I0IOBaHHSI
MOJIOKA
Hamsanis . 18 21 15 9 9
OTIBHUX CTaKaHIB
Maruine 22 22 22 22 22
JIOJIOYOBaHHS
3H$[TT$[’ JOIJIBHUX 7 8 6 4 4
CTaKaHiB
HfipeHeCSHHﬂ 10 10
JIOIIBHOTO arapary
3UBaHHSA MOJIOKA B
. 42
OiI0HU
Ilepexin BIIL OZIHIET 18 18 8 5 2
KOpPOBH JI0 1HIIIOT
Ilepenecenns Binpa
3 BOJIOIO 1 3aMiHa 40 40
BOJU
BumyckanHs KopiB
3 CTaHKa 10 8 8




Jlonatoxk b
Tabmuus b1 — TexHiuH1 XapaKTepPUCTUKHU TOTTBHIX YCTAHOBOK

Tum, Mapka J0LIbHOI YCTaHOBKHU

3
. 3 monoko- | ,,Tan |, Slnud | npoxigHu
IToka3Hukmu 3 mepeHOCHUMH BipaMu . "
MPOBOAOM | JIeM Ka MU

JIA- | Y]IA- |CTaHKaMu
AJl- | AZl- |IAC- JIAC- [AIM|AZIM-| 8A | 16A |[YAC|YIC

100A| 1006 | 2b |2B |-8A-1| 8A-2 -3A | -3b
[oromiB’s, To1. 100 | 100 [100| 100 | 100 | 200 | 200 | 200 |100 100
KimpkicTs onepaTtopis | 4 4 4 3-4 2 4 1 1 2 2
KinbkicTh amapatis, 3
SIKUM U npargoe| 2 2 2 3-2 3 3 8 16 4 | 4
oreparop
[IpOoIyKTUBHICTD

nparti omneparopa, 15 15 15 |14-15]| 28 | 28 | 63 73 | 25|25
KOp./TO.







