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The number of metal-cutting machines Swm, pcs., is calculated using the formula [2].

Sm = Im N-Ky (1)

FAE ‘Mo
where T'm - the annual labor intensity of machine-tool operations, man-hours;

Kn — the coefficient of non-uniformity of enterprise workload,;
Fae — the actual annual operating time of the equipment, hours;
No — the utilization factor of machine-tool equipment.

Other equipment and organizational fixtures are selected without calculation, according to the
technological processes performed in the section, and an equipment specification is compiled. The
number of production workers is determined based on the annual labor intensity of operations and
the working-time fund of fitters. The area of the section is calculated based on the space occupied by
the equipment, taking into account working zones and walkways.

Equipment layout should begin with the placement of machines at the cylinder-block restoration
stations. The equipment is arranged in a line (integrated into the production flow) according to the
technological process scheme, following the sequence of operations. In the cylinder-block restoration
line, roller conveyors are used as transport devices; they are installed in sections between machines
or alongside them, as well as monorails equipped with electric hoists or pneumatic lifters. The
cylinder-block restoration line ends with a washing machine. Washed cylinder blocks are transferred
by overhead crane to the assembly platform.

The continuation of the cylinder-block restoration line is the engine assembly line, where an
overhead crane or a monorail with an electric hoist is used. Near the engine assembly line, it is
recommended to place stations for unit assembly and auxiliary-unit repair.
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TEXHOJIOI'TYHA MOJEPHI3ALIS BIOT'A30BUX KOMILJIEKCIB SIK YHHHHUK
NIJIBUILLEHHA IX EKOHOMIYHOI CTIHKOCTI

Timonin O. B. 32C(®MB)AI
Taspiticokutl  Oepoicagrull  acpomexHoniociyHull  yHisepcumem imeni [mumpa MomopHoeo,
M. 3anopixcorcs, YVrpaina

biorazoBi kommiekcn B YKpaiHi (yHKIIOHYIOTh B YMOBaxX HECTaOIIbHOCTI €HEPreTHYHOTO
PUHKY, 3MIHM TapU(HOI TMOJITUKH, OOMEXKEHOro JOCTYyIy [0 IHBECTHLIHHUX pecypciB Ta
MIIBUIIICHUX BUMOT JI0 €KOJIOT1YHOI O€3MeKH BUPOOHUIITBA. 32 TAaKMX YMOB KJIIOUOBUM 3aBJIaHHIM
cTae 3a0e3NeueHHs] eKOHOMIYHOi CTIHKOCTI 010ra3oBHX MIiANPHEMCTB, sIKa BHU3HAYAETHCA 1X
3MaTHICTIO 30epiraTé MpUOYTKOBICTh Ta OMEpaIliiiHy CTaOUIbHICTh MPH 3MiHI 30BHIMIHIX (DAKTOPIB
[1].

[IpakTka ekcrutyaTarii Tmokasye, IO OUIBIIICTH 010ra30BHUX KOMILJIEKCIB, BBEICHUX B
eKkcruryaranito 7—-10 pokiB ToMy, IpaliOl0Th Ha 00JaJHAHHI 3 BUCOKOIO MUTOMOIO €HEPrOEMHICTIO,
HEJIOCTaTHIM piBHEM aBTOMAaTH3aIlli Ta 0OMEXEHUM KOoe(DIIiEHTOM BUKOPUCTAHHS TEIJIOBOI €HEprii.
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TexHiyHe 3abe3neyeHHs iIHHOBALLIMHUX TEXHOOTIN B arponpoMMUCI0BOMY KOMMIEKCI

Ile mpu3BOANUTH 0 MiABUIIEHUX OIMEPAIlIMHUX BUTPAT Ta 3pPOCTaHHS CTPOKIB OKYITHOCTI TMPOEKTIB.
Binrak TexHomOriyHa MOJEpHi3allil BHCTyHa€ HE JUIIE I1HCTPYMEHTOM  IMiIBUIICHHS
MIPOYKTUBHOCTI, a i CHCTEMHHUM (PaKTOPOM €KOHOMIUHO1 cTabim3artii [2].

VY cydacHHX JOCHIIKEHHSIX 010ra3oBa €HEpreTHKa pO3MIAJAETh Csl K €IeMEHT LUPKYJIISIPHOL
€KOHOMIKH Ta JCIECHTpalli30BaHOI eHeprocucteMu [3]. 3Ha4yHa yBara MPUILISETHCS I1IBUIECHHIO
BUXOAY METaHy 4epe3 ONTUMI3allilo CKJIaay CyOCTpaTiB, 3aCTOCYBAaHHIO IMONEpPEAHbOI 0O0poOKH
Olomacu (MexaHI4HOi, TepMiuHOi, (epMEeHTaTUBHOI), a TaKOX YyJOCKOHAJIEHHIO CHCTEM
MepeMillyBaHHS Ta TEIUIOBOTO MEHEKMEHTY.

OxpeMuii HarpsIM TOCITIIPKEHb TPUCBIYECHUH MOJIEPHI3aIlil KOTeHEpaIiitHUX MOTYJIiB, 30KpemMa
Nepexoay 10 yCTaHOBOK 13 migBuieHuM enekrpuuauM KK/ Ta BopoBakeHHIO CHCTEM peKyreparii
Teryia BUXJOMHUX TasiB. JloBeaeHo, mo migsumeHHs enekTpuunoro KKJ[ Ha 3-5% 3abe3neuye
IpUpicT piuHOTO H0X0ay 10 8—12% 3anexHo BiJl CTPYKTypu TapudiB. Takok HAYKOBIII aKIIEHTYIOTh
yBary Ha mudpoBizamii 010ra30BMX KOMIUIEKCIB: CEHCOPHOTO MOHITOPHHTY IapaMeTpiB
30pOKyBaHHS, NPOTHO3YBaHHI HABaHTAXEHb 1 ONTHMI3alii PEXHUMIB y pealbHOMY daci.
MopentoBaHHS MOKa3ye, 10 aJanTUBHE YIIPABJIiHHS MMPOIIECOM JI03BOJISE IMiIBUIIUTH BUX1a Oiorasy
Ha 5-10% 0e3 nomatkoBux BUTpaT cupoBuHU [4]. Pazom 3 TuM, y Ouibmocti myOmikamii
MOJICpHI3allisl pO3TIAAAEThCS (parMeHTapHO — SIK TEXHIYHHUN 3aXijg, 0€3 KOMIUICKCHOI OI[IHKH il
BIUIMBY Ha (piHAHCOBY CTiHKICTh mianpueMcTBa. IIuTaHHS iHTerpaiii TEXHOJIOTIYHHMX pIlIEHb i3
€KOHOMIYHOI0 MOJCIUTI0 (PYHKIIIOHYBAaHHS KOMIUIEKCY TOTpeOy€e TMOJANBIIOr0 HAayKOBOTO
OTIPAIIOBAHHS.

ExoHOMIuHA CTiiiKicTh 010Ta30BOr0 KOMIUIEKCY BHU3HAYAETHCS CITIBBIJHOIICHHSIM MIXK
J0XOJaMH BiJ| peastizalii eHeprii Ta CyMO0 OmepamiifHuX BUTPAT 1 aMOPTU3ALIAHUX BiApaxyBaHb.
VY3arajapbHEeHHH MOKa3HUK MOYKHA 1Mo1aTH y BUIIsii [3,4]:

£ = R
ST Cpt+ A
ne R - piuamii moxin, rpH.

Cop - onepariiiHi BUTpaTu, TpH.

A - amopTH3aniiiHi BiipaxyBaHHS, TPH.

CTi#iKiCTh BBAXKAETHCS AOCTATHHOIO Mpu Eg>1,2.

MooepHizayis cucmem nepemiutysants. BcTaHOBICHHS YaCTOTHO-PETYILOBAHUX MPUBOJIIB Ta
ONTHUMI3aIS TIAPOAVMHAMIKH JO3BOJIIE 3HU3WTH CIOKHMBAaHHS eleKkTpoeHeprii Ha 25-35%. s
koMIuiekcy 1 MBT 1ie cranoBuTh ekoHOMir0 0yn3bko 300-400 Tuc. kBT ron Ha pik. 3a cepeaHbOIO
1iHot0 6 rpu/kBT TO piunuii edexr nepesurye 1,8-2,4 M rpH. [4]

Yoockonanenns mennogozo konmypy. 301IbIIEHHS TOBITUHU TETLIO130JIAI1T Ta BIPOBAIKEHHS
CUCTEeM peKyImepallii Teria JuUrecrtaTy J03BOJISE€ CKOPOTHUTH TermaoBi BTpaTu 3 30% mo 18-20%.
JloAaTKOBO OTpUMaHE TEIJI0 MOKe OyTH BUKOPHCTaHE AJIS CYLIiHHS 3epHa a00 00irpiBy BHpOOHHYNX
npuMilieHb. PiuHnN eKOHOMIYHUHN e(heKT I CePeTHHOTO KOMIUIEKCY CTAaHOBHUTH 1,5—2 MJTH TpH.

Mooepuizayiss kocenepayivinux mooynie. Ilepexim &m0 HABUTYHIB HOBOTO IIOKOJIHHS 3
enektpuaHuM KK/ 42—-44% (npotu 38—-39% y ctapux Moaensx) A03BoJisie 30UTIIUTH BUPOOHHUIITBO
enekTpoeHeprii Ha 5—7% 6e3 3Minu o0csriB 6iorazy. Lle miaBuiye 1oxia Ha 3—4 MJIH I'pH Ha PIK IS
yctaHoBku 1 MBT.

Hughposizayis ynpaeninns. BUpoBaKeHHS aBTOMAaTHU30BAaHOI CHCTEMH KOHTPOJIO IPOIECy
30po/pKyBaHHs 3abe3mnedye crabimizamio Temrepatypu, pH Ta HaBaHTaxxeHHs peakTopa. Ha
MIPAKTHUIII 1€ T03BOJISE MiABUIIUTY MUTOMUHN BUX1] MeTaHy Ha 6—8% Ta 3MEHIIIUTH aBapiiiHi MpoCcToi.

Iumeepanvruti epexm mooepnizayii. KomriekcHa MojepHizallis moTpeOye I1HBECTHINA Yy
mexax 10-18% Bix nepBicHOi BapTocTi 00’ekTa [5]. IIpore cymapHuii piyHMi eKOHOMIYHMIA eeKT
(3HIKEHHS BUTPAT + MPUPICT JOXOAY) MOXKE csiratu 6—8 MutH TpH 11 ctaHiii 1| MBT. ¥V pesynbrari
CTPOK OKYITHOCTI CKOpPOYY€eTbcs 3 6—7 10 4—5 pokiB, a MOKa3HUK €KOHOMIYHOI CTIHKOCTI 3pOocTae 3
1,15 mo 1,35-1,45.

BaxnBo, 1110 MoIepHi3allis MiABHIY€ HE JIUIIEe TPUOYTKOBICTD, a i aAaNTUBHICTh KOMILIEKCY
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JI0 KOJIMBaHb Tapu(iB Ta BapTOCTI CHPOBUHU. UYTIMBICHUI aHATI3 MOKA3ye, 10 MOJICPHI30BaHUI
KOMILIEKC 30epirae Mo3UTUBHUHN (D IHAHCOBUII pe3yNbTaT HaBITh IPU 3HWKECHHI LIHU eJIEKTPOCHEPTii
Ha 20%, Tozi SIK HEMOJIEPHI30BaHUI BUXOIUThH HA MEXY 0€330MTKOBOCTI.

Bucnoexu. TexnonoriuHa MoJiepHi3allis € CHCTEMHUM YWHHUKOM MiJBUIIEHHS €KOHOMIYHOI
CTIMKOCTI 010ra30BMX KOMILJIEKCIB.

1. HaiiGinpmmii edekt 3abe3neuye KOMIICKCHE MOE€JHAHHA MOJIEpHI3allii mepeMillyBaHHS,
TEIJTIOBOTO KOHTYPY, KOT€HEepalliifHOTO 00alHaHHS Ta U(PPOBOTO YIIPaBIiHHSA.

2. ExoHomiuHmii edext MoaepHizanii 1yt ycraHoBku | MBT Moxke mepeBuiyBatu 6—8 MIlH
TPH Ha pIK.

3. MozepHi30oBaHI KOMIUIEKCH XapaKTepU3YIOThCS BHUINOK  aJalTHUBHICTIO IO 3MiH
SHEePreTHYHOr0 PUHKY Ta HIKYOIO Yy TIIMBICTIO IO TApU()HUX KOJIMBAHb.

4. Topanpri JOCHIIKEHHS MAOIUIBHO CHpPSAMYBAaTH Ha PO3POOKY IHTETpOBAaHMX MOJEICH
MIPOTHO3YBaHHS €()EeKTUBHOCTI MOJEpHi3allii 3 ypaxyBaHHSM PETiOHATBHUX KIIMAaTUYHUX YMOB Ta
CTPYKTYpPU CUPOBHHHOI 0a3u.
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DESIGN CONSIDERATIONS FOR THE ENGINE TESTING STATION OF A SERVICE
FACILITY

Starychenko A., recipient of higher education “Master's” degree
Dmytro Motornyi Tavria State Agrotechnological University, Zaporizhzhia, Ukraine

The testing station at a service enterprise is intended for engine break-in and testing. The basis
for designing the station is the production program.

The diesel engine repair process, in addition to disassembly-assembly operations, cleaning,
washing, and restoration of parts, and painting operations, also includes adjustment, break-in, and
engine testing. These operations are performed by fitters.

Fully assembled engines, after repair, are transported to the testing station for break-in and
testing. Repaired engines are painted, finally completed, and transported to the machine assembly
line.

At the testing station, the following operations are performed: cold break-in, hot break-in
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