TexHika i enepreruxa AIIK

Kopenaa B. A., IIporacos O. C., Bumnsikos I. FO., Koasimiok M. K. Cipxko 3. C.
YK 636.5.034

METOJIUKA BUSHAYEHHA EHEPTOEMHOCTI IIPOAYKIIIT HA
HNPUKJIAAI EJIEBATOPA
B. A. KOPEH/JIA, O. C. TIPOTACOB, I. 0. BUIITHAKOB, M. K. KOJAAIOK

Ykpaincokuii oeprrcasnuii naykoso-oocnionuii incmumym «Pecypc»
3. C. CIPKO, kaHauaT TeXHIYHUX HAYK
Hauionanvnuii ynieepcumem oiopecypcie i npupoooKopucmyeannsa YKpainu
E-mail: z.sirko@ukr.net
https://doi.org/10.31548/dopovidi2021.01.014

Anomauia. Enepeemuunuii meneoscmenm — ye camocmitinull 6uo npogeciunoi
OISIIbHOCMI, CHPAMOBAHULL HA OOCACHEHHS Y X00i 0Y0b-8K0i 20CNO0APCHKOI OisANbHOC
nionpuemcmea (op2anizayii), wjo i€ 8 pUHKOBUX YMOBAX, SHUNCECHHS UMPAIM ULTAXOM
nioguwjeHHs eHepeemuunoi egexmusnocmi. Enepeomenedscmenm exnouac 6 cebe
HAOIp 3ax00i8, HAYIIEHUX HA eKOHOMIIO eHepeemu4YHUX pecypcig: MOHIMOPUHE
EHEepP2OCNOJCUBAHH MA EeHEPLOEMHOCMI  NPOOYKYii, pO3pOOKY  eHepeemuyHux
O1002cemis, aunaniz ICHYIOYUX NOKA3HUKIB SIK OCHOBU CKIAOAHHA HOBUX OH00dCemis,
PO3POOKY enepeemuyHoi NOJIMUKU, NIAHY8AHHS HOBUX eHepeo3bepiealouux 3ax00is. Y
Oauitl cmammi BUCBIMIEHO MeMOOUKY BUHAYEHHS eHep2OEMHOCMI NpoOyKyii 04
NPOMUCTIO8UX NIONPUEMCME, A CaMe NOKA3HUKI8 eHepeoeEMHOCmI. /{0 OaHux eenuduH
BIOHOCAMbCS: HOPMU BUMPAm Menio8oi ma eleKmpuyHoi enepeii Ha OOUHUYIO
BUPOOIEHOT NPOMUCTIOB0I NPOOYKYIl, a MAaAKOMC HOpMU Sumpam naiuea ma
elekmpoenepeli Ha GIONycK menia KomenvHelo nionpuemcmeéa. [lami noxkazHuxu
ABIAIOMBCA THOUKAMOPAMU eHep2oepherxmugHocmi, sIKi LOmpiOHO po3paxo8yeamu npu
BNPOBAONCEHHI CUCEM eHep2emUYHO20 MEeHeONCMEeHmy Ha nionpuemcmeax. Bonu
ABIAIOMBC  OpIEHMUpamu,  NO  AKUM  OYIHIOEMbCA ~ NOMOYHUU ~ CMAH
eHepeoehekmueHoCmi ma 3an1aHO8AHUL Ha MAUOYMHI nepioou 3 8PAXy8aAHHAM 3MIHU
BENUUUH BUNYCKY NPOOVKYIL, BNPOBAONCEHHS YU OEMOHMANCY 00NAOHAHHS, peanizayil
eHepeo3bepiearouux 3axo0ie mowjo. B cmammi nokazaHo po3paxyHox NOKA3HUKIG
eHep2oEMHOCII NPOOYKYIT Ha NPUKIAOI 3ePHOCX08UA CULOCHO20 MUny (enesamopa,).

Taxooic enepeoemuicmv npoOOYKYii A81AEMbCA NOKAZHUKOM NO AKOMY OYIHIOEMbCA
eHepeoeeKkmueHicms NIONPUEMCIBA NPU NPOBEOCHHI eHepeemUYHUX ayoumie nio
e2ci0olo  06azamvoX MINCHAPOOHUX (DIHAHCOBUX OpeaHizayiu, sKI 30IUCHIOIOMDb
BUOLTSAIOMb 2POUOBE KOULMU HA BNPOBAVN’CEHHS eHepeo30epiearouux 3axo0is.

Kniouosi cnosa: enepeoecmuicme, elekmpoenepais, menioga eHepeis, naiueo

IlocranoBka  mpobuaemu. B crangaprtusaiii). IlepmmM i3 gaHHX
Vkpaini nounHaroun 3 2007 poky cranaaptiB 0yB I1SO 9001 — crannmapt
MIANPUEMCTBA, OCOOIMBO MpaIlor0yi Ha aKocTl  mpoaykmii. Hwuni  HaOupae
EKCITOPT MPOAYKIIii, TOYaTH MPOXOTUTH TOITUPEHHS BITPOBA[KCHHSI Ha
ceprudikamito  no cragaapram 1SO nianpuemcTBax crapmapty 1SO 50001
(MixnapoHa oprasizaiis o «Cucremu €HEPreTUYHOTO
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MEHEDKMEHTY». OJIHHUM 13 KpUTEpiiB

BIIPOBA/DKEHHSA  J1aHOI  CUCTEMHU €
po3poOka

eHEeProe()eKTUBHOCTI OJHUM 13 SIKUX

1HIUKATOPIB

SIBIIIETBCSI  CHEPTOEMHICTh  MPOTYKIIIL:
BIJIHOIIIEHHSI KIJIBKOCT1 3aTpauyeHuX Ha ii
BUPOOHUIITBO
pecypciB (IIEP) mo Bumycky [1, cTop.

IMAJIMBHO-CHPICTUYHNUX

12]. Ha nmammii MomeHT B YKpaiHi
PO3paxyHKY
E€HEeproeEMHOCTI TPOAYKII HE ICHYE,
OpoTe B JAaHOMY HAaINpPsMKYy iCHYIOTh

IIOYNX METOJIUK

3HAYHI HaIlpaIfOBaHHS.

B Vkpaini no 2014 poky icHyBana
CHUCTEMa HOPMYBaHHS BUTPAT IMaJIUBHO-
pecypciB.  Po3poOka
BUTpAT [IEP

C€HePreTHYHUX
MUTOMUX HOPM
(eneproemHocti) Oysia 00OB’SI3KOBOIO
JUIsL  MOIANPUEMCTB  BCIX  raiysei
IIPOMUCIIOBOCTI 3 PIYHUM CHOXUBAaHHSIM
1000 a6o Ounbliie TOH YMOBHOTO MajinBa

(r yam) [2, crop. 2]. Kepyrounmu

JEp’)KaBHUMH OpraHaMd B JTaHOMY
HaIpsIMKY OyJIu perioHaldbH1 1HCIEKIIIT 3
eHepro30epeKeHHs 110
M1IMOPSIKOBYBAIHCS

HepxeneproedexruBaocti. Po3poOka
HOpM  Oa3yBajach, B  OLIBIIOCTI
BHIA/IKIB, Ha PO3paxyHKOBO-
aHAJITUYHOMY METOJlI Ha  OCHOBI

MeToAMK po3pobienux 3a yacis CPCP 3
MOTpaBKaMH OB’ I3aHUMHU 3
TEXHOJIOTIYHUM MPOTPECOM, 3MIHAMU
KJIIMaTy TOILIO.

[Ipobnema  eHeproedeKkTUBHOCTI
TAaKOXX aKTyalbHAa JUId MIJIPUEMCTB
HepxpesepBy
HaWUMOTY>KHIIIUM HapsIMOM JIISJTbHOCTI

CUCTEMU Ykpainu,
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SKUX € arpapHuii: 30epiraHHs Ta
00poOKa 3epHOBUX KYJBTYP.
Merta gociizkeHb — po3paxyBaTH

€HEProEMHICTh MPOAYKIII HA MPUKIAMIL

3epHOCXOBHIIA CHJIOCHOTO TUITY
(eneBaTopa), SAKI MamOTh  IIHPOKE
PO3TOBCIOIKEHHS Ha TEPUTOPIi

VYkpainm Ta  TOpHCYTHI HAa  BCIX
MIAPUEMCTBAX arpapHOTO  HAMPSMY

cucremu Jlepkpesepsy.

MeToauka AOCJiIKeHb.
Po3paxyHOK €HEeproeMHOCTI MPOIYKIIiT
npoBefeHud  Ha  mpukiami  [IAT
«Y CTUMIBCBKE XJTibonpuiManbpHe

H1IPUEMCTBOY 3 eeBaTopoM Ha /0 Tuc.
T 3€pHa PO3TAILIOBAHOIO y C. Y CTUMIBKa
BacunbkiBebkoro paiiony KwuiBcbkoi
3alMa€EThCS

obnacti. IlinmpuemcTBO

MIPUAMAHHSM, 30epiraHHsIM Ta
BIJIBAHTAXKEHHSIM 3€PHOBUX KYJBTYD:
NIICHUIS, TYMIHB, KYKypy/3a Ta 1H.
Po3paxyHku nmpoBoaWIIM HA OCHOBI
«OcHOBHI

MCTOANYHUX ITOJIOXKCHBb

MCTOI[I/IIIHi IMOJIOKCHHA 3 HOPMYBAHHA

pecypciB 'y
BUPOOHMITBI»  (HaKa3

MaJTUBHO-CHEPTEeTUYHUX
CYCIUIBHOMY
JlepxkkoMeHneprozoepexentas Nell2 Bifg
22.10.2002 p. Ta ramy3eBoi METOAMKHU
HOpPMYBaHHs ~ BUTpaT [ajuBa  Ha
BUpPOOHMIITBA Ta BIAMYCK TEMJIOBOI
KOTEJIbHUMU TEIJIOBOTO
rocro1apcTBa (Kwuis, BAT
«YxpHlimxnpoekt», 1998).
Kopomkuii onuc nionpuemcmea.

XmibonpuitManbHUMA

eHeprii

KOMILJIEKC,
PU3HAYCHUM JJ1 TPUAMAaHHS, CYIITiHHS,
30epiraHHsi B PEeXHMI  aKTUBHOI
BEHTWIAILI, BUJA4l 3€pHa B aBTO Ta

3QJII3HUYHUNA TPaHCHOPT. 3a paxyHOK

ISSN 2223-1609



TexHika i enepreruxa AIIK

Kopenaa B. A., IIporacos O. C., Bumnsikos I. FO., Koasimiok M. K. Cipxko 3. C.

BUKOPUCTaHHS HAMOUIbLI  Cy4acHOTO

eHeproepeKTUBHOTO oOJaTHaHHS
30UIBIIYETHCS TOTYXHICTh TpPUAMaHHS
— TepepoOKy Ta 30epiraHHs 3epHa, PU
qoMy 30epiraroThCs

BHUKOPUCTAHHA IIPAIOI0OYO0ro nepCoHaly

ITIOKa3HHNKH

Ta CHEPrOPECYPCiB.
XioonpuitMaaIbHUN KOMILJIEKC

CKJIQJIA€ThCSI 3 HACTYITHOTO 00JIaIHAHHS:
biok

IIPUMMaHHS  3€pHa 3

HaBICOM — MpU3HAYEHUI TUIS
NpUIMaHHS 3€pHA BCIMKOBAHTAKHUX
aBTOMOOLJIIB Ta aBTOIOI3/IIB.

Cymapka OarToBa — IpU3HAYCHA

JUIs  CYUIKM 3€pHa MIIEHUIl Ta
KYKYPY/I3H.
bydepHi emkocTi — mnpu3HayeH1

JUIA  3amacy MOJIOJOTO 3€pHa Tepen
IIOAAYEI0 MOTO Ha CYLIAPKH.
3epHOOUYHCHA Dakota
988 — mnpuszHaveHa NIl OYUCTKH 3€pHa
MIIEHUIT Ta KYKYPY/I3H BiJl JOMIIIIOK.

MalllMHa

Hopii BUIIKM — mnpu3HayeH s
TEXHIYHOTO OOCIYrOBYBaHHS TOJIOBOK
HOpIA 1 KpIMJIEHHS CaMUX HOPIiM, fKi
3a0€e3MeuyoTh TPAaHCIIOPTYBaHHS 3€pHa
B TEXHOJIOTIYHHUX MOTOKaxX 1 € 3aco0aMu
BEPTUKAJIBHOTO MEPEMIILIEHHS 3€pHA.

bynkep  Bumaui  3epHa  Ha
aBTOTPAHCIIOPT — MPU3HAYCHUN ISt
HAKOIMYEHHS NIEBHOI KUJIBKOCTI 3€pHA 3
MOCI Y0400

ABTOTPAHCIIOPT.

BHUOAa4YCHO Ha

bynkep Bumaui 3epHa B 3ali3HUYHI
BaroHu — MIPU3HAYECHUMN s
HaKOIMMYCHHS TEBHOI KIJIBKOCTI 3epHa 3
MOCJTITYFOUOK0 BHJIAYCIO B 3aiI3HUYHUI

Barox.
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3ai3HUYHI Barm — IIPU3HAYCHI
JUTSL 3BKYBAHHS 3aTI3HUYHUX BaroHiB.
MamnespoBa nebinka T-193b 3 Taroum
3yCHIUIIM S5 T — TpU3HAYCHA IS
nepeMIIeHHs 3aTi3HUYHUX BaroHiB Ha
TEPUTOPIi MAMPUEMCTBA.

ABTOBarm — TIpH3HAUYCHI IS
3BaKyBaHHS BEJIMKOBAroBOTO
aBTOTPAHCIIOPTY.

OnepartopHa — mpu3HAYeHA IS
PO3MIILIEHHSI CHJIOBUX IIMTIB 1 MYJBTY
yIpaBIIHHS BCIM BUPOOHUYINM
KOMILIEKCOM.

Cuiiocu — mpu3HadeHl I

30epiraHHsl 3epHa B yMOBaX AaKTUBHOI
BEHTWIALIT (ITPOEKTOM TMepeadavdaeThes
YCTAHOBKA JIECATH CHUJIOCIB €MHICTIO
5000 T. KOXHUM 1 TNpU3HAYEHI IJIs
30epiraHHs MIIEHUI Ta KyKypya3u.).

Po3mimienHs ~ aaMiHICTpaTUBHUX
CIIyx0 MIIIPUEMCTBA PO3TAIlIOBaHE B
icayrouomy npumimienni AITK.

JIs1 KOHTPOJIIO MPOXONy JHOeH 1
Opoi3Ay aBTOTPAHCIOPTY OIS BOPIT
KITIK
OPOIMYCKHUN MTYyHKT).

pO3TaIlIOBaHUI (KOHTPOJILHO-

Onuc mexHoN02IuH020 npoYecy.
Cxema MpoLecy
HaBeleHa Ha puc. 1. ABTomMo6iimp abo

TEXHOJIOTTYHOT'O

aBTOIIO13]1 3aBaHTAXXCHUN 36pHOM

OpoiKIPKae  yepe3  aBTOBaru,  Je
(iKCyeThCS MOTO 3arajibHa Bara, Tam e
creriajJbHUM poOOBiI0IPHUKOM

oepeTbes npoOa 3epHa TUISt
n1abopaTopHOro aHamizy (BU3HAYCHHS
BOJIOTOCTI, 3aCMIY€HOCTI 1 T.I1.).

Jami  3aBaHTaXEHUH  3EpPHOM
aBTOTPAHCIIOPT  HAIPaBJISAEThCI  Ha

PO3BAaHTAKECHHS.
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Po3BanTaxkeHHs aBTOMOOLITIB
BiIOYBa€ThCS 3a JOTIOMOT' 010
aBTOPO3BAHTAXKyBaya PAT65.
ABTOopo3BaHTaxyBau PAI'65 — we

KOMIIIICKCHA CTaHiOHapHa YCTAaHOBKaA,

AsToBaru

\4
Mpuiiom 3epHa 3

3MOHTOBaHa Ha OETOHHOMY (yHIaMEHTI
3 BMOHTOBAaHUM B HbOTO OYHKEPOM st
3epHa ab0 IHIIUX CHUITyYMX MaTepialiB

3€pPHOBOI IPYIIH.

»| Blg6ip npo6 Ha aHani3

aBTOTpaHCNoOpPTy

A
BydepHuit 3anac
BOJIOTOro 3epHa

A

CyLuKa 3epHa

Y

Nab6opaTopia

Y

> OuncTKa 3epHa

Y A
[Aomiwku | [ Mun |

o
-

A 4

TpaHcnopTyBaHHA 3epHa no

pPO3noAiINbYOMY TPAHCMOPTEPY

Busi3 aBToTpaHcnopTom

-
-

BEPXHbOMY

Y A

Y

36epiraHHA 3epHa B cuiocax

Y A

Y

TpaHcnopTyBaHHA 3epHa No

36ipHOMY TpaHCNOHpTEPY

HUXXHbOMY

Y

TpaHcNOpTYBaHHA NO TPAHCMO|

pTepy Buaaui

A A

/

AsTtoBaru [—

Bianyck Ha BignycK Ha 3anisHUYHUIA
aBTOTpPaHCNoOpPT TpaHcnopT

3anisHu4Hi Baru

A

Pucynok 1 — Cxema TeXHOJIOTIYHOT0 MPOIECY

ABTOPO3BaHTa)XXyBau CKJIaIa€ThCA
3 IBOX 3aBaJIbHUX IUIAT(OPM, MIAPHIPHO
MOB'A3aHUX 3 onopamu Ta
TIAPOIMIIIHAPAMH, 10 JO3BOJSE M.
00epTaTUCh HABKOJO TOPU3OHTAIBHUX
oceil Ta 3a0e3meuyBaTd THUM CaMHUM
HEOOXIAHUI Haxuia 1mIaTGoOpMHu TPHU
PO3BaHTaXXEHH1 aBTOMOOLIIB, MPUYOMY
cam BAHTAXKHUI aBTOMOOUIb
PO3BAaHTAXY€EThCA uepe3 3aiHiil OopT
HUIIXOM MITHOMY aBTOMOOLISA O KyTa
Haxuiay, SKUM  JI03BOJIIE  3€pHY
BHUCUIIATUCh Yepe3 3aJHIM BIIKPUTHI

oopT, AKIIIO PO3BaHTAXYETHCS
aBTOMOI3]l, TO BUBAHTAKEHHS MPUYEITY
B1J10yBa€ThCS [UISIXOM OOKOBOI'0O
pPO3BaHTAKEHHs,  TOOTO  HAXWUJIIOM
wiaropmu  mpuuimy — BOIK, 063
pO3YCIUIEHHST MOro 3 aBTOMOOLIEM.
[Ipouecom  poO3BaHTaXEHHs  Kepye
oreparop.

Po3BaHTaxxeHHs 3epHa
nependayeHo B MNPUHOMHHIM OyHKep
(3aBaJIbHY 5IMY), EMHICTb SIKOT BU3HaUEHA
TakKUM YWHOM, 100 MOXHa OyIJo
PUIHSITH MOBHICTIO aBTOMOT3].
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BunyckHi BOpOHKH HNPHHOMHOTO
OyHKepa OCHAIIEHI €IeKTPOPEeHKOBUMU
3aCyBKaMH, IO J1a€ 3MOTY pEryJoBaTH
nojavy TOPHU30HTAJIbHI
CKpeOKOB1 TpaHCIOPTEPH 1 YHUKHYTH
"3aBay" cCKkpeOKiB TpaHCIOpTEpa.

['opu3oHTaIBHO-NIOXWITNHT

TpaHCHOPTEP 3M1MCHIOE MOavy 3epHa 3a

3epHa  Ha

JIOMOMOror0 1€l camoi  Hopii
BiI0OyBa€ETHCS T10/1a49a 3epHA Ha CYIIapKYy,
micias  CymIapku — BUCYIIEHE  3€pHO
TI0JIA€THCS 3 JIONTIOMOTOI0 TPaHCIIopTepa
1 HOpii Ha OYMCHY MAIIIMHY, SIKa OYHIIAE
3€pHO B1JI JIOMIIIOK 1 ITyjy. JloMilku Ta
MIWJT acTiparifHiMKA CHCTEeMaMHi OYUCHOT
MaIllMHUA HAaKOMMUYYIOThCS Y BIMOBITHUX
OyHKepax, pO3TalllOBaHUX TaKUM YHHOM,

mo0 MoxuMBe Oyrno Oe3nocepenHe

BUBAaHTAXEHHA 1X B  CHCIAIbHUI
aBTOTPAHCIOPT 3 MOAAJBIIINM
BHUBE3EHHSM 33 MEXI1 MIANPUEMCTBA.
Ouuiiene, BUCYIIICHE 110
HOPMATHBHHMX  MapaMmeTpiB  3E€pHO,

HOPI€I0 TIAHIMAETHCS 1 MEPEJAEThCs Ha
BEPXHIM TOPU30HTAIBHHUIA CKPEOKOBUI
PO3MOALTBEYMIA TPaHCIIOPTEP,
pO3TaIllOBaHUN HA BEPXHIN rayepei, sika
IIPOXOIWUTH  HaJ  CWIOCaMH,  3a
JOMOMOTOK0  IKOTO 1 3/11HCHIOETHCS
3aBaHTAKEHHS CUJIOCIB.

3epHO B CHJIOCaX MOKeE 30epiraTuch
TPUBAIMA  4ac  3aBASKH  CHUCTEMI
AKTUBHOTO BEHTUJIIOBAHHS CHJIOCIB 3a
BEHTUJISITOPIB

JOIIOMOI' OO BHUCOKOI'O

IpOIYB
3€pHOBOI0 CTOBIIA [10 IPUHLHUITY '"3HU3Y-

TUCKY, fKI  3MIACHIOIOTh

BBepx". HeoOXimHICTH  BBIMKHEHHS
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CUCTEMHU  AKTHMBHOI'O  BCHTUJIIOBAHHA

JAIOTh CIIeriaabHI JTATYHKH,

PO3TaIIOBaHI B CHJIOCAX, SIKi BUSBJISIOTH

MIIBUIICHHS  TEeMIEparypu  ''camo
po3irpis" 3epHa, BUMKHEHHS
BEHTHIIIOBAHHS  BiZOYBA€EThCS  TaKOXK

aBTOMAaTHYHO, SIK TUIBKK TeMIiepaTypa
IIPUIIE B HOPMY.

BuBanTaxeHns CUJIOCY
BiIOYBA€ThCS  NUISXOM  BBIMKHEHHS
HWKHBOTO TpaHcIopTepa, SAKUN

MPOXOAUTh TIOCEPEAWHI JBOX PSIIIB
CHJIOCIB 1 3aBaHTaXXYETHCS B1JI KOKHOTO
CHUJIOCY  OKPEMHM  TPaHCIOPTEPOM,
PO3TaTOBAHUM ITiJT CUIIOCOM, JaJli 36PHO
MOJAETHCS HAa HOPIIO, sIKA IMiIHIMAE HOTO
Ha BEPXHIO PO3BaHTAXyBAIbHY rajiepero,
B SKId BCTAHOBJIICHO TOPU3OHTAJIBHUUN
PO3BaHTaXyBAJIBHUN TPAHCIIOPTEP, IO

nmojiae 3epHO B OyHKep BHJa4yl Ha

aBTOTpaHcropt, abo B OyHKep B
CHeIianai3oBaHl  3ali3HAYHI  BaroHu
(xomepm).

3aBaHTaKEHUU 3€pHOM
aBTOTPAHCITOPT 3BAKYETHCS Ha

aBTOMOOLIBHUX Barax, a 3aBaHTaKCHUI
3QM3HAYHUNA  XONEp 3BaXYEThCS Ha
aBTOMOOIJIBHUX Barax, a 3a1HCHIOETHCS
3a TOTIOMOTOI0 MaHEBPOBOT JICO1IKH.
Onuc cxemu  nanugeo- ma
CROICUBAUie.

00JIaTHAHHAM

mMena1onocmavyannsa i
"'azocnoxuBarOUYUM
H1TPUEMCTBA SIBJITFOTHCS Bl

SUKUP U4718.

TEXHIYHI  XapaKTEPUCTUKH

3epHOCYIIAPKU
OcHoOBHI
CyIIapoK HaBeJeHO B TaoI. 1.
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1. TexHiuHi XapaKTePUCTHKH CYIIAPOK

Ne ITapameTpu Hazga OFHHHHI Benuuuna
3/ BHMIiPIOBaHHS
1 2 3 4 5
IIpoayKTHBHICTB:
1 Texnomoriuni | - mpu 3HATTI BostorocTi 3 20 mo 15 % T/TON 120
- IIPY 3HSTTI BOJIOTOCTi 3 25 110 15 % T/TON 12
Butparu npupogHoro rasy:
5 [Mapamerpu - HOMIHaJIbHI1 M3/Ton 931,24
MaJIbHUAKA - MaKCHUMaJbHi M3/Ton 1330,33
Tuck rasy Kr/cM? 0,7-1,05
Butpartu moBiTps
- 30HA HArpiBy m3/ron 6405
3 Tapamerpu - 30Ha OXOJIOJUKCHHSI m¥/roxn 3202
BEHTHIIATOPA KinpkicTs IIT. 3
[MoTyxHicTh OTUHUIII kBT 75
Hampyra B 380
MiH. THCK Ta3y klla 7--20
n Makc. THCK ra3y klla 41--69
apaMeTpu .
4 CHIPAIOBAHHS Yac crpaifoBaHHs aBTOMATHKH i 9ac c 1-3
ABTOMATHUKH 06puBY HOTyM .
I{.ac CUPALIOBAHHS ABTOMATHKH HCIIA c 0
BIJIKJTFOUCHHS SJIEKTPOEHEPTi1
MaxkcuManbHUI HarpiB TEII0areHTa °C 150
Temneparypni | Temneparypa tennoarenTa (HOMiHaIbHUK oC 988
5 | pexumu poboTH | PEKHM)
3epHOCYIIapKH | ['panHwIli 3MiHH TeMIepaTypH TEIUIOareHTa °C 27--115
I'panui 3MiHH TeMIIEpaTypH HarpiBy 3epHa °C 0--65
Hiametp M 5,97
6 labapurHi Bucora 3epHOBO1 KOJIOHU M 29,7
po3mipu IloBHa BHCOTA M 33,8
ToBirHa 3epHOBOT KOJIOHU MM 328,85
MaxkcumalibHe BITPOBE HABAHTAXKCHHSI KM/Tox 145
MicTkicTh 30HH HarpiBy T 77
MicCTKICTh 30HH OXOJOIKEHHS T 27
7 | Inuon napamerpu | MicTkicTh 3araibHa T 127
Harpy3ka Ha mik gaxy KT 900
CHiroBe HaBaHTaXEHHS Kr/M? 200
3araipHa Maca T 50
Cymapku BUKOPUCTOBYIOTHCS AIIK Ta KOHTPOJBHO-IPOITYCKHUI
HAaCTYIIHUM 4YHWMHOM: OJHa OCHOBHA, ITYHKT. OnaneHas HpI/IMiH_ICHB

iHIIIa pe3epBHA, TKa BUKOPHUCTOBYETHCS
y TUX BHITQJKaX, KOJIM OCHOBHA HE
CIPABIISIETBCS 3 HABAaHTAXCHHSAM Ta
KOJIM BOHA HE B pOOOTI.

Ha mianpueMcTBI  ONMaMIOIOTHCS

aJAMIHICTPaTUBHO MOOYTOBUN KOPITYC
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3MIACHIOETBCA 33 JIONIOMOIOK0  JBOX
tBepaonanmuBaux korme Kalvis 60,
OCHOBHE TIAJINBO — APOBA.

Onuc cxemu
€/1eKMmpPOnOCMayaHH ma
CROJICUBAYUIE. Jlxepenom
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enexkrpornoctayanHs oO'ekta € TIC
110/10 ,,KoaniBka". Hampyra mepexi
— 380/220B 3 TayX0 3a3eMIJICHOIO
HelTpamuto. BeraHoBineHa NMOTYKHICTD
— 750,0 xBt. Ha mnignpuemcTBi

BCTaHOBJICHO KOMIUICKTHY
nBOTpaHC(OpMATOpPHY TIJACTAHINIO 3
TpaHcpopMaTopamu 10/0,4 kB

notyxHictio 2x630 kBA. B xommiekt
TpaHCcPOPMATOPHOI MiJCTaHIII{ BXOAATD
IBI KOHAEHcAaTopHI Oartapei mo 270
kBAp s KommeHcallli peakTHBHOL
NOTY>KHOCTI. OOJIK  eleKTpoeHeprii
nepea0avaeThes €JIeKTPOHHUMHU
JTYWIbHUKAMU aKTUBHOT Ta PEaKTUBHOI
€HEeprii.

PesyabTaTn HOCJI/IKEeHb.
Po3paxyeMo HOpMH THUTOMHX BHUTpaT
MajuBa, TEIUIOBOI Ta €JIEKTPOCHEPTii Ha
OJIMHULII0 BUTOTOBJIEHOT MPOIYKIIi, a
TaKOX HOPMY MUTOMHX BHUTpAT TeIlia
Ha BIAMYCK Terjga KOTeJIbHE. 3a
ONMHUIICID TMPOAYKIT TPUAMAETHCS
3€pHOBI  KYJIbTYpH, $KI [POUILIN
MMOBHUM TEXHOJIOTTYHUHN ITUKJI 0OPOOKHU
Ta 30epiraHHs Ta BiJBaHTAXEHI Ha

aBTOMOO1JIbHUM Ta 3ATI3HUYHUIA
TPaHCIIOPT.
Pospaxynox Hopmu  eumpam

nanuea Ha OOUHUUIO NPOOYKUIL.
[TanuBo B BUAI MOPUPOJHOTO Tazy
BUKOPHUCTOBYETHCS TUTST CYIITKH

3epHOBUX. Po3paxyemo  TemnoBum
OaJlaHC CyIIapoK Ta HOPMY MHUTOMHUX
BUTpAT TajJuBa Ha CYIIKYy 3€pHa.
Buxinxi gani 115 po3paxyHky 6epeMo 3
MacrmopTy TEXHOJOTTYHOTO 00JIaTHAHHS

Ta eKCILTyaTaliitHuX KYpHAaJIB.

Buxinni  pmaHi  gns o po3paxyHKY

Ne 1 (89), 2021
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npuBelieHl B Tabin. 2. Po3paxyHok
TETJIOBOTO Oayrancy CyIIIapoK
MIPOBOJIMMO Y HACTYIHIH MTOCITI IOBHOCTI
[3].

TemnoBa eHepris BiJl CriaJtOBaHHS
rasy (mpuxija Tera):

Q=B-Q/, kxkan/ron (1)

ne B - BUTpaTH ManmBa, M/TOJ;

Q/ - TEIIOTBOPHA CIIPOMOXKHICTh
TaTNBa, KKaJI/M°.

Burpatu TETI0BOL eHeprii
CyIIapKO¥O:
Qun =Q +Q, +an +Qs, KKaJ/Tos (2)

ne Q,- BUTpATH TeIJia Ha CYIIKY,
KKaJI/TOJI;

Q, - BTpaTu TeIwia i3 JUMOBUMH
ra3aMu, KKaju/ToJI;

Q,, - BTpaTu Temla 3 IPOIYKTOM,
KKaJI/TOI;

Q,, - BTPaTH TEeIUIa B HABKOJIMIIIHE
cepeoBUIIE, KKaJ/TO/I.

[ BuTpatn Q, OOUYHCTIOIOTHCS
SK PI3HULA MIX MPUXOJOM Teruia Q 1
BUTpatamMu Q. .

Butparu Ttemma Ha  CyHIKY
00UYHCITIOIOTHCS 32 (POPMYIIOIO:

Q =W, ‘i, -(t,-t), kkaw/rog (3)

ne W, - KUIbKICTh BUIAPYyBaHOI

eun

BOJIOTH, KI/TOI, OOYHCIIIOEThCA 3a
dbopmyiioro:
W, =4, -W,-W,)/100, xr/ron  (4)
ne J, - Maca TIPOAYKTY sKa
00pOOIIETHCS, KI/TOS;
W,,W, - BOJIOTICTb INPOJYKTY JO 1

HiCHs CYILIKH;
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i, - EHTaJBIIS BOASHOI MapH MICIsA

BHITAPOBYBAHHS BOJIOTH, KKaJI/KF;

t,,t, - TeMneparypa npoayKTy o 1

nicis cymkd, °C;

2. Buxigni naHi AJ1s1 po3paxyHKy TenJoBOro 0ajJaHcy CylIapoxk

No HaiiveHyBanms Onuranri Bemnunna
3/ BUMIpIOBaHHA | Pexum 1 Pexum 2
1 2 3 4 5
1 | [IpoayKTHBHICTH T/TOx 120 72
2 | BonoricTe NPOAYKTY [0 i MiCJIs CYIIAPKH % 20;15 25;15
3 TemenepaTypa MPOAYKTY 110 1 MiCHs oC 20:65 20:65
CyHIapKu
4 | Temneparypa B cymapii °C 98,8 98,8
5 | Il7omia 30BHINIHBOT MOBEPXHi CYMIAPKH M 557 557
6 CepenHﬂ. TeMIepaTypa 30BHIITHBOT oC 35 35
HOBEPXHi CyIIapKH
7 Butparu razy Mm3/ron 931,24 931,24
8 TenepaTypa BiIXiIHUX ra3iB °C 110 110
9 | Bmict B tumoBux razax CO; % 0,3 0,3
10 EnTansmis BomsHOL apw micis KKa/Ton 720 720
BUTIAPOBYBAHHS BOJIOTH
11 | TemnoeMHiCTh MPORYKIIT KKaJl/Tol 0,31 0,31
12 | Cepenns TemMnepaTypa cepeioBHINa °C 12 12

Brpatu Temma 13
ra3aMu OOYHMCIIOIOTHCS 332 (HOPMYIIOL0:

Q, =0, -Q/100, kkan/ron  (5)

AUMOBHUMHN

ne 0, - MATOMI BTpaTHU Tera 13
JTUMOBHMH ra3aMH, OOYMCIIIOIOTHCS 3a
dbopmyIioro:

A, = (t;, —0.85-t,,)- 0,82+ (118/V, —1)-08-0,78/-100/2010, % (6)

ne t,, - Temieparypa BIIXITHUX
rasis, °C;

t,os - TEMIlepaTypa TMOBITpS B
uexy, °C;

Voo, - BMICT Yy IMMOBHUX Tra3ax

TIOKCHTY BYTJIEItO, Y.

03 =335V (a

ne Ve, - BMICT OKCHUJY BYIJICI[IO Y

JTUMOBHX razax, %;

a,, - KOeQIUIEHT HaIMIIKY
MOBITPS;
Brpatu Temnma 3 mpoaykTom

00UYHCITIOIOTHCS 32 (POPMYIIOIO:
Q,=4, ¢, t,-t) xkan/ron (9)

ne: c,, - TEIUIOEMHICTh MPOAYKTY KKaJ/

np

(Mm% Tpan).

Ne 1 (89), 2021
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BTtpatn Temna Bim  XIMIYHOTO
HEJoTIaly:
Q, =0, -Q/100, kkan/rox  (7)

1e ¢, - TUTOMI BTpaTH TeIia Bif

XIMIYHOT'O HeJonany, %,
00UYHCITIOIOTHCS 32 (POPMYIIOIO:
—0,1)/10000, % (8)

Brpatn Teria 'y HaBKOJHMIITHE
CepeIOBHILIE:
Qs =a, S, - (t, —t,), kkan/ronx  (10)
ne: S, - IUIoIA 30BHINIHBOI MOBEPXHI
CyIIapKH, M,
t..tom TeMIiepaTypa 30BHINTHBOI

MOBEpPXHI CYIIMJIU Ta MOBITPA y LEXY,

OC;
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a, - CyMapHUi KoedirieHT kkan/( M2 Tpa;), OOYUCIIOETHCA 3
TEIJIOBIJ/Iaul  TMOBEPXHI  CYIIAPKH, opmyirozo:
a, =3,6-[9,76+0,068- (t, —t,,)] (11)
KK cymapku oOuucioeMo 3a [InTomMy HOpMY BHTpPAaT YyMOBHOTO
dbopmyoro: MajuBa Ha BUPOOHUIITBO KEepaMidyHOI
n=Q,-100/Q (12) TUTUTKA (mporecc CYIIKH)
00UYHCITIOETHCS 32 HOPMYJIIOIO:
b, = (i) : (ﬁ) -10°, KT y.IL/T (13)
7, 7000
ne: B - BUTpaTH NajauBa, M>/Tox; 7000 — TEIIOTBOPHA
Q/ - TEIIOTBOPHA CIPOMOKHICTh CIIPOMOXHICTh ~ YMOBHOTO  TIaJIMBa,
NanuBa, KKajx/M>, JUIsl IPUPOIHOTO Ta3y KKaJI/KT.
8156 kxan/m°; Pesynbratn PO3pPAXYHKY
A, - Maca TPOAYKTy sKa TEILJIOBOTO OanaHcy CyIIapoOK

00pOoOIISIETHCS, KI/TO/; MpHBENEMO y Tabit. 3.

3. Pe3yJbTaT po3paxyHKy TeNJa0BOro 6ajJaHcy CylIapokK

Ne o OuHUI Benuunna
HaiimenyBaHHs :
3/m BUMIPIOBaHHS
Pexum 1 | Pexum 2
1 2 3 4 5
1 | KinbKicTh BUNIapyBaHOi BOJIOTH KI/TOXL 6000 7200
9 CyM?pHI/II/I“KOGq)IIIleH.T TEIUIOBIIaYi Bifg kia/v?: Tpan 395 395
30BHIIIHBOI TIOBEPXHi CYIIUIKA
3 Haﬂigﬁf;HHﬂ Teruto Bijg cniaytoBaHHS ra3y KKaJI/TOI 7543044 | 7543044
KKaJI/TOJ1 4676687,3 | 5144356,0
Temno Ha cylKy
% 62 68,2
KKaJI/Tox 128231,7 | 128231,7
Brpatu Tema 3 npogykrom
% 1,7 1,7
4 Burpatu BTpary Temna B HaBKOJIMILHE KKaz/roz 678874,0 | 678874,0
Teria CepeIOBHIIE % 9 9
KKaJI/ToJ1 1946105,4 | 1493522,7
Brpatu Teruia 3 TUMOBHMHE Ta3aMH
% 25,8 19,8
KKaJ1/Tom 113145,7 98059,6
[Hmi BuTpatn
% 1,5 13
5 | KK/ cymapku % 62,6 68,4
6 | [luroma HOpMa BUTpAT ILTAJIMBA KT y.II/T 19,315 19,055
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J1st po3paxyHKiB BUKOPHUCTOBYEMO
yCEepEeIHeHy HOPMY BHTpaT MajlviBa Ha
OJIMHUIIIO TPOAYKIIi, sika Oyae piBHA
19,185 kr y.n./T.

Po3paxynok  Hopmu
nanuea Ha 6iONYCK menjia KOmeJibHelo.
HopmaTuBHaA BUTpaTa IMajuBa KOTJIaMHU

PO3paxoByeThCs 3a hopMmyiioro [4]:

1428-100 , kry.m./['kan (14)

eumpam

b? =

ne n - nacnoptaui KK/ kotna.
Jis  OlOKOTENbHUX  YCTaHOBOK
BUTpPATH TajrBa Ha BUPOOHUIITBO TEILIa
po3paxyemo 3a Gopmyioro (3):

142,8-100
==

[Tutomy HOpMYy BUTpaT MajvBa Ha

by =174,14 xr y.m./T'ka.

BIJIITYCK TEIUIOBOI €HEPTii Po3paxyeMo 3a

dopmyoro [4]:

p - 1428-100 (15)

77 Kom

ne n""wn - KKJ]I HEeTTO KOTIIa,

AKUU JOPIBHIOE:
p K
Hemkom = opKom 1_ﬂ 16
T g ( 100 j (16)
77 on - KK/I xotna OpyTToO;

77 som K., Koe(iIieHT,  SKUM

BpaxXOBY€ BUTpPATH IIaJlMBa Ha BJIACHI
piuH _
0 _VH ) qO( t6H tc.o )
- o0’eM mpuMIIIEHb 3a
3.

ne V,
30BHIIITHIMU 00OMipaMu, M
G -

3 o[

XapaKTepUCTHKa, Kkas/M° rof °C;
t -

6H

IIMTOMA OIlaJIrOBaJIbHa

CepelHs  BHYTPILIHSA

TeMIieparypa npumiiiess, °C;

Ne 1 (89), 2021
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notpedu, Ky, = 0,9% [6].

IlincraBuBmm  3HaueHHs  KKJ[
KoTiaa Opyrro Ta 3HaueHHA K, Yy
dbopmymy (5) oTpumaemo:

b= % =175,73 xr y../['kam.

82-(1— )
100

Omxe piyHa NUTOMa HOpMa Ha

BIIITYCK TeIwIa O10KOTEILHUMU

ycTtaHoBkamMu Oyne piBHa 175,73 kr
y.a./I'kan, y mepepaxyHKy Ha JepeBHi

BIIXOIU (TeruIoTBOpHA 3aTHICTH
nepeBHUX BimxomiB 19126 kkai/kr)
UTOMA HOpMa CTaHOBUTHME
643,16 xr/I'kai.

Po3paxynox  nHopmu  eumpam
menna Ha 0OuHUY0 npodykuii. Temno
BIJIITyIIIEHE KOTEJIBHEIO
BUKOPHCTOBYETHCS JUIsI OIAJICHHS Ta
BeHTW AT  OyniBenb.  Po3paxyHok
CIIO)KMBAaHHS  TEIUIOBOI  eHeprii  Ha

OMaJeHHs 1 BEHTWJIALII MPOBOJUBCA 3a
METOJOM 30UIBIICHUX TOKA3HUKIB.
Piunwnii oOcsir criosKMBaHHS TeEILUIa
Ha OITaJICHHS 1HIITNAX Ta
aIMIHICTPAaTUBHUX OyIiBeIb

po3paxoByBaBcs 3a hopmysioro [3]:

‘N, -24-10°, T'kan/pixk, (17)

1 -

o cepedHsl  TeMIeparypa
30BHIIITHBOTO TOBITPS 32 OMATIOBATBLHUN
nepion, °C [4];
N, - TPUBAJICTh OMNATIOBAIBLHOTO
nepioy 3a pik, mi6 [5].
Pesynbratu PO3paxyHKiB

3a”HeceMo 10 1adu. 4.
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4. BuTpaTH TenJioBOi eHeprii HA onajieHHA OydiBeJb

O6'en Cepennst Cepemusn | THroma omamo- KIHB.KICTL TemnoBl BUTpaTu
. TeMIIe- TTHIB B
[IpuzHaueHHs pUMi- TeMIIepaTypa |BalbHa XapakTe-
. parypa B . OTaIo- .
MPUMIIIICHHS IICHHS, . 30BHIIIHBOTO pUCTHKA, kkan/ron | ['kan/pik
3 pUMi- . 3 o~ |BAIBHOMY
M s o noBiTps,°C | kkan/m>rog -°C .
menHi, °C CE30H1
AJIMiHICTPaTUBHO-
MoOYTOBHH KOpITyC 1750 20 -1,1 0,47 176 17354,8 73,31
(AIIK)
KoHTponbHO-IponycKHUI
myskT (KIIIT) i 650 20 -1,1 0,34 176 4663,1 19,70
nmabopaTopist
Bcenoro 2400 22017,85 93,00

Piunuii 06csT CrIOKUBaHHS TETIOBOI €HEPrii Ha BEHTWIALIIIO PO3PaxOBYBaBCS 3a
dbopmyitoro, [3]:
piun __ _ . . . —6
0 _VH ) qe( t6H tc.o) n0 Z-10

, ['kan/pik, (18)
neV,,t,, 1., Tan, - IOKa3HUKH, 1110 BEHTWJIALIT  TpoTSIroM 100U, TOA
BXOZATH 10 (hopmyimu (1); (mpuiiMaemo 16 rox Ha 100y AIs BCIX
a, -  [OUTOMa BEHTWIALIWHA IPUMIIIEHB).

Pe3ynpratn po3paxyHKy 3aHECEMO

XapakTepucTHka, kkan/m° rog °C;

Z - cepelHs 3a OHAIIOBAJILHUN

nepioJ TPUBAIICTb POOOTH CHUCTEMU

1o Tao. 5.

5. ButpaTu TenioBoi eHeprii Ha onajeHHs OyiBeJIb

O6'em Cepennst Cepemas Muronma KIJ'IL.I(ICTL TemnnoBi BUTpaTu
. TeMIIe- - JIHIB B
[pusHaueHHs TpHUMi- TeMIepaTypa | BEHTWIALilHA
. parypa B . onar-
NPUMIIICHHS IICHHS, . 30BHIIIHBOTO |XapaKTePUCTHUKA,
3 HpHUMi- o op~ | BATIBHOMY
M S o noBiTps,°C | kxan/m3-tog -°C . .
1eHHi, °C ce3oHi | kkan/ron | I'kan/pik
Bupobuuuwmii 610k Nel 1750 20 -1,1 0,09 176 3323,3 9,36
Bupooamumii 6;mox Ne2 650 20 -1,1 0,22 176 3017,3 8,50
Bcenoro 2400 6340,55 17,85
HopmaTuBHl  BTpaTH  TEIJIOBOI 3BeeMO pe3yJbTaTH PO3paxyHKiB

€HEeprii B TEMIoMepexax CTaHOBIATh 5%
BiJl CrioKuBaHHs [6], BenmumHa BTpar
ctaHoButuMe 5,54 I'kai.

BUTpAT TEIUIOBOI €HEprii Ha ONajeHHS,
BEHTUJISILIIIO Ta BTPATH Y TEILUIOMEPEK y
Tabn. 6

YacCTKy Bi,[[ 3araJilbHOITO CIIOKMBAaHH:.

1 Mopaxyemo iX MpOIECHTHY

6. Piunmii TenJioBuii 6aj1aHc miaANpueMcTBa

OO6csTu BUPOOHUIITBA 1 YacTka Bin
CratTi OanaHcy CTMOXXHMBAHHS TEIJIOBOT | HAJIXOJKEHHS,
eneprii, ['kan/\pix %
HaaxomxeHHs 116,40 100,0
CnoxuBaHHs (BCbOI0): 116,40 100,0
ButpaTty Ha omasieHHs 1 BSHTHIIAIIIFO TPUMIIICHD 110,86 95,0
Brpatu y Temnmomepexax 5,54 5,0
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Hayxkosgi nonosiai HYBIIl Ykpainu

ISSN 2223-1609



TexHika i enepreruxa AIIK

Kopenaa B. A., IIporacos O. C., Bumnsikos I. FO., Koasimiok M. K. Cipxko 3. C.

Po3paxynok sumpam
enekmpoenepzii Ha 00UHUUIO
npooyKuii. Enexrpoenepris
BUKOPUCTOBYETHCSI HA CYHIKYy Ta

30epiraHHsl 3€pPHOBHX, a TaKOX Ha
BUPOOHUIITBO Ta  BIANYCK  TeIula
KOTelbHEI.  Po3paxyemo  muTomi
BUTpATH TEIUIa HA OJMHHUIIIO TPOAYKIIil,

ne P

BCT

- BCTAaHOBJICHA HOTy}KHiCTL

CJICKTPOJIBUTYHIB, SIKa CTIOKUBAETHCS
OJJMHUIICIO TEXHOJIOTYHOIO
oOnagHanHs, KBT;

BOHU Oy1yTh PiBHI BIIHOIIEHHIO PIYHUX
BUTpAT TeIJIa Ta BUITYCKY MPOTYKITIi:
Er-116,4/73024=0,0016 I'kan /T
Butpatn  enexktpoeneprii s
KOKHOTO BUTTY TEXHOJIOT1YHOTO
oOJaHaHHS BU3HAYAIOTHCS 32 BUPA30M

[7]:

n
W, = ZK@ -P_ -T-10"° tuc.kBt-rox, (19)
1
3aIJIaHOBaHO1 piuHO1 nporpamu
BUPOOHUIITBA MPOTYKITi{ 1o
MIIITPUEMCTBY.
TpuBanicTs poOOTH OCHOBHOTO Ta
JIOTIOMI>KHOTO TEXHOJIOT1YHOTO

K, - KOeQIlIEHT BUKOPUCTAHHS 3a

8

MOTYXXHICTIO (BU3HAYA€THCS HA OCHOBI
TOCIITHUX JIAHUX );

T - TpuBamicTh poOOTH 00JIaTHAHHS
MPOTSTrOM IUIAHOBOTO TMEPIOay, TOIUH
(npuiiMaeTbest 3rIHO 3 BUPOOHUYUM
IJIAHOM MiANPUEMCTBA);

N - KUIBKICTh OAUHUILIL OOJIaqHAHHS,
SK1 MPUAMAIOTh Y4acTh y BUPOOHHIITBI

o0JiaiHaHHs OyJI0 PO3PaxOBaHO 3TITHO 3
TEXHOJIOTITYHUMM KapTaMHh Ta IJIaHOM
BUPOOHUIITBA HA PO3PAXYHKOBHH pIK.
Cknag, TOJIMHHE HABaHTAXKXECHHSI,
periiaMeHT poOOTH  TEXHOJOTTYHOTO
€JIEKTPUYHOIro O0O0JIaJHAaHHS TMPUBEACHO
y Taou. 7.

Butpara enektpuuHoi eHeprii Ha

BeHTI/IJ'IHI_IiIO BHU3HA4YaA€THCA 3a

MPOAYKIIi.
HeoOxinHa TpuBamictb poOOTH Gopmysoro [7, crop. 31]:
oOJaHaHHS BU3HAYAETHCSA, BUXOISUH 3
n
W, =>"P,-T-10"° tuc.kBr-rox, (20)
1
ne P, - enekrpuuHa MOTYXHICTB, N - KUIbKICTb BEHTWISLIAHUX
110 CIIOKUBAETHCS OJHIEIO YCTaHOBOK, IO NPalto0Th.
BEHTWJISIIITHOIO YCTaHOBKOIO, KBT; Burpatu CJICKTPOCHEPrii  Ha

T - TpuBamicTte poOOTH OJHIET
BCHTWIALIIMHOI YCTAaHOBKH IPOTITOM
MIJIAHOBOTO MEP10/Ty, TOJUH;

3arajbHEe OCBITJIEHHS B pOOOYMH yac
BU3HAYAIOThCs 3a popmysioro [7]:

— -3
W, =P., T, 107, THC.KBT - TON (21)
e P, - MOTY)KHICTh YCIX JIaMIl Tocer - TPUBAJICTH  POOOTH
3araJlbHOro OCBITJICHHS, 110 OCBITJIIOBaJIbHUX YCTAaHOBOK B poOOUMit

CIIOYKUBAETHCS B poOOumii yac, KBT;

Ne 1 (89), 2021

Hayxkosgi nonosiai HYBIIl Ykpainu

yac, rof.
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7. CKJIaI[, roJJUHHC¢ HABAHTAKCHHSA, PerjaMeHT pOﬁOTI/I TEXHOJIOTiYHOI0 CJCKTPUYIHOI'O 00J1aJTHAHHS

HalimenyBanns CymapHa . Burpatu
. BcranoBnena Tpusanicts
CTPYKTYPHOTO . Kinekicts . eJIEKTPpUYHA . CJIEKTPOEHEepril
. . . HaiimenyBanus MOTYXKHICTB . KoedimienTr | poboTu,rommu
HaiimenyBaHHs| migpo3miny, .. |EneprocnoxmuBaioue| OTHOYACHO . HOTY>KHICTb Ha poboTy
Ne .. . . TEXHOJIOT19HOT OJIMHHMIII BUKOPUCTAaHHS 3a
TIPOXyKIii JiTbHULI, o0JaHaHHS MPAIOI0Y0TO BCTaHOBJIEHOTO ., | obmamHaHHS,
R onepaii obnaHaHHS, oOnagHaHHA | pPO3PaxXyHKOBHH
TEXHOJIOTIYHOT o0JIaTHaHHS o0OmagHaHHs, . W,
Pier, KBT nnepion .
oreparii Peyu, kBT kBTt Toxa/pik
Hopis 1 1 25 25 0,75 1460 27375
Hopis 2 1 25 25 0,75 1460 27375
Hopis 3 1 25 25 0,75 1460 27375
Hopis 4 1 25 25 0,75 1460 27375
HOpis 5 1 25 25 0,75 1460 27375
HOpis 6 1 25 25 0,8 1460 29200
Hopis 7 1 25 25 0,8 1460 29200
HOpis 8 1 25 25 0,75 1460 27375
Hopis 9 1 20 20 0,75 1460 21900
TpaHcnoptep 1 1 20 20 0,75 1460 21900
TpaHcHopTep 2 1 20 20 0,75 1460 21900
TpaHcnoptep 3 1 20 20 0,75 1460 21900
TpaHcnoptep 4 1 20 20 0,75 1460 21900
. TpaHcnoprep 5 1 20 20 0,75 1460 21900
! 3epio Cuocn  |30epirania sepHa— o rep 6 1 20 20 0,75 1460 21900
TpaHcnoptep 7 1 7,5 7,5 0,75 1460 82125
TpaHcHoptep 8 1 20 20 0,75 1460 21900
TpaHcnoptep 9 1 7,5 7,5 0,75 1460 82125
Tparcnoptep 10 1 20 20 0,75 1460 21900
Tpancnoprep 11 1 30 30 0,75 1460 32850
TpaHcnoptep 12 1 25 25 0,75 1460 27375
TpaHcnoptep 13 1 25 25 0,75 1460 27375
TpaHcnoptep 14 1 15 15 0,75 1460 16425
TpaHcnoprep 15 1 15 15 0,75 1460 16425
TpaHcroptep 16 1 30 30 0,75 1460 32850
LIHEK BUTPY3HUH 1 15 15 0,75 1460 16425
LIHEK 3a4YUCHUI 1 75 75 0,75 1460 82125
BEHTHJISITOP 1 25 25 0,75 1460 27375
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HaiimenyBaHHs CymapHa .
N BcranoBnena Tpusanicte Burparu
CTPYKTYPHOTO . KimpkicTh . eJIeKTpIYHa ..
. . . HaiimenyBanns MOTY>KHICTh . KoedimierT | pobGoTu,romuH |emeKkTpoeHeprii
HaiimenyBanHs| migpo3ainy, ... |EmeprocmoxxuBaiodye| OIHOYACHO . MOTY>KHICTD
Ne .. . . TEXHOJIOTIYHOT OJTMHHITI BHUKOPUCTAHHS 3a Ha poboTy
TIPOXyKIii JUTBHUIII, o0JiasiHaHHS TIPAIFOI0YOT0 BCTaHOBJIEHOTO .
D omneparii o0JiaHaHHS, oOnajiHaHHs | pO3paxyHKOBUIl | oOnagHaHHS,
TEXHOJIOTTYHOT o0JiasiHaHHS o0JiaHaHHS, . i
Pyer, kBT epioz W, kBtroa/pik
onepanii Peyu, kBT
BEHTUJISITOD 1 25 25 0,75 1460 27375
CKaJIbIIEpaTop 1 1,1 1,1 0,75 1460 1496
3aBHKKHA 1 0,2 0,2 0,75 1460 219
BUTPY3Ka OUYUCTKU 1 3 3 0,75 1460 3285
2 3epHO 3epHocymapka | Cymika 3epHa Bentmsiis 1 225 225 0,7 730 114975
Pa3zom 777887,5

Ne 1 (89), 2021

Hayxosi nonosiai HYBIll Ykpainu

ISSN 2223-1609



TexHika i enepreruxa AIIK

Kopenga B. A., IIporacos O. C., Bumnskos 1. 10., Korsagiox M. K. Cipko 3. C.
B tab6u1. 8 mpuBeaeHo naHi 00 BYJIMYHOTO OCBITICHHS.

8. By.inuHe oCBiT/IeHHSI

. . . PBCT1 T, Wa
Tun namn | HotyxkuicTs | KinbkicTh | Kupa Ks kBT | rom/pik xBT-ron/pik
JAPJI 250 0,25 8 1,12 0,95 | 2,128 2190 4660,32
Butpatu CJIEKTpOCHePrii P - ycTaHOBIeHa TIOTY>KHICTh

oOJlaTHAaHHIM MeEXaHIYHUX IIeXiB a0o

MalCTEPEHb BU3HAYAXOTHCSA 3a
dopmyitoro [7, cTop. 31]:
W=P -T-K, kBr-rox (22)

y
€JICKTPOJABUTYHIB ME€XaHi3MYy, KBT;

K, - koeQimieHT BHKOpHCTaHHS

MEXaHi3My 3a MOTYXHICTIO.
Po3paxyHOK BTpar eneKkTpu4yHOI

ne T' - TepMiH pobGOTH JaHOTO eHeprii B TpanchopmaTopax
MEXaHi3My  HpPOTAIOM  IUIZHOBOIO BHKOHYETbCA 3a (opmyinoo [7, crop.
nepioxy, rojl. (BU3HAYA€ETHCS 38]:
XPOHOMETPAXKEM BUKOHAHHN
3aMOBHHUKOM);
AW, =(AP, T, + K; - B2 AP, -T)) .10 , Tmc.xBr-TOgI, (23)
ne AP_, AP_ - BTpatu noTy:KHOCTI CepeHbOKBAPATHYHOTO 3HAYEHHS

B TpaHchopMaTopi
XOJIOCTOMY XO/I1 1 KOPOTKOMY 3aMUKaHH1

BIJIMOBIAHO  TIPH
TpaHcopMaropa (BHU3HAYAIOTHCS 32
NacopTHUMU  JaHumMu  abo  3a
HOMOTpaMaMu BTpar);

T, - 4HMCIO TOOWH TPUETHAHHS
TpaHcpopmartopa 10
PO3paxyHKOBHI MEPIOT;

T -

p

Mepexi  3a

YUCJI0O TOAUH  POOOTHU

TpaHcdopmaropa 3 HaBAaHTAXKEHHSIM 3a
PO3paxyHKOBUI MEPIOT;

L - KoedimieHT HaBaHTaKCHHS
Tpanchopmaropa, JIOPIBHIOE
BIIHOIICHHIO  CEPEIHBOTO  CTPYyMY
HABaHTAKEHHS 10 HOMIHAJIBHOTO CTPYMY

Tpancdopmaropa (f=1,/1,);
Ko

HaBaHTaXXEHHsI TpaHchopmaTopa, 10

- koediuieHT Gopmu rpadika
BITHOIIIEHHIO

JTIOPIBHIOE
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CTPYMYy HaBaHTaXEHHS 10 CEPEAHBOTO
CTpyMy HaBaHTaKEHHs TpaHchopmaTopa
3a PO3paxyHKOBUM nepion
(Icp.Ks = Icep ) qu)

CepenHiil cTpyM HaBaHTaXEHHS 3a
PO3paxXyHKOBHI
TpaHchopMaTopy
bopmyioro [7]:

nepioj poboTtu

BH3HA4Ya€TbCA 3a

\ /Waz +W?

I Y
"B, T,

ne W, , W, - BHTpaTd aKTHBHOI i
PEaKTUBHOI €HEprii 3a PO3paxyHKOBHIA
niepion, KBT:rox, kBap rof;,

U, - HoMiHaNbHA Hampyra MEpexi,
kB;

T, -
TpaHcopMmaropa 3 HaBaHTAXXEHHSM 32

YUCJI0 TOJMH  PoOOTH

PO3paxyHKOBH MepioJl, TO.
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Koeodimienr  dopmu  rpadika
HaBaHTaXXEHHs TpaHcpopmaropa Ky
MOXKeE OyTH BHU3HAYECHUN 3a

XapakKTepHUMH JOOOBUMHU Tpadikamu
HaBaHTKEHHS MiAIpUEMCTBA ab0 1eXy
OKpEeMO JUIsI 3MMOBOTO 1 JITHBOTO
niepiofiB 3a popmyiioro [7]:
200\ 2 200\ 2
K, =2a. A )2+(VV2,, )
W +W;

ne W W7 [IOTOTHHHE

CHOKMBAaHHS AKTUBHOI 1 PEaKTUBHOL
eneprii, kBt roa, kBAp-rox;

W, ,Wp - BHUTpPaTH AaKTUBHOI 1

PEaKTUBHOI €HEeprii 3a BIAMOBIAHY 100y,
kBT. roa, kBAp. rogx.

CriiBBiqHOILIEHHSA Icep /1,
MPUIAMAEThCS  TAaKOK  HA  IMIJICTaBi
XapakTepHoro  noboBoro  rpadika

HaBaHTa)XEHHs TpaHchopMaropa.

Btpatu eneprii B Oyap-skidi JiHIT
IIEXOBOi a00 3aBOJCHKOI EIEKTPUYHOI
Mepexi 3a BIAMOBIIHUN PO3PaXyHKOBHUI
nepioj] BU3HAYaIOThCS 3a (hopMylioro [7,
ctop. 39].

AWﬂzB-K;-Ifep-Re-Tp-lO_3, kBt -ronx, (24)

e K¢'

rpadika HaBaHTAKEHHS JIHII,

koedimienT Hopmu

., - CepeiHE 3HAYCHHS CTPyMY B

JHI1 32 XapakTepHy 100y, A;
R - exBiBaJICHTHUN AaKTUBHUU

e

omip JiHii, OM;
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Tp - YUCJI0 TOJAWH poOOTH JiHIl 3a

PO3paxyHKOBH MepioJi, TOI.

B 1a6:x1. 9 HaBeneHo aaHi 11010
BUTpAT €JEKTPOCHEPTii Ha TOTIOMIXKHI
3aBOJICHKI MMOTPEOU JJ11 OCHOBHHUX
BUPOOHUYMX MIIPO3ILIIB.
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9. BuTpaTu ejleKTpoeHeprii Ha JONOMiKHi 3aBOACHKI NOTPeOH 11l OCHOBHHUX BUPOOHMYHX MiAPO3ailiB

CymapHna
. . BceranoBieHHS . Burparu
KinbkicTh . eJICKTpHUYHA - Tpusaiicrs
HOTYKHICTh . KoedimienT eJIeKTPoeHeprii Ha
Ne . EneprocnoxxuBawue O0IHOYACHO . MOTYKHICTh podéoTu,roauH 3a
HaiimeHnyBaHHS UexXy OXMHHIII BHKOPHUCTAHHS . poboty
LI 0012 THAHHS MPAMIIY0ro BCTAHOBJIEHOI'0 PpO3paxyHKOBHit
o0agHaHHA, Pyer, 00JIaTHAHHSA . ob0agHaHHsg, W,
00JIaTHAHHSA o0aiHAHHS, Peyy, nepion .
KBT <Br kBTron/pik
Az . OcBiTneHHs 20 0,06 1,2 0,9 2190 2365,2
1 HMIH;ST%MCHBHHH XO0JIOTUITEHUK TTIOOYTOBUI 1 0,135 0,135 0,4 2190 118,26
Py TennoBeRTHIATOD 3 15 45 0,6 2190 5913
2 KoHTponbHO-poycKHU OO0irpiBay MacITHUN 1 15 15 0,6 2190 1971
ITIYHKT OcCBiTIIEHHSA 2 0,06 0,12 0,9 2190 236,52
CBepATHIBbHHIA CTAHOK 1 2,2 2,2 0,6 2190 2890,8
EmextpoTounio 1 1,5 1,5 0,6 2190 1971
3 MaiictepHs ToYunpHUHA CTAHOK 1 3 3 0,6 2190 3942
Komnpecop 1 4 4 0,6 2190 5256
OcCBITIIEHHS 10 0,06 0,6 0,6 2190 788,4
4 Brparu B TpanchopmMaTopax Ta Mepexi 16425
Pazom 41877,18
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3BefieHI JaHi  0OCSTIB  BUTpAT
EIEKTPOCHEPTii 1O OKPEMHUM BHIaM
MPOJIYKITii 32 HAIPSIMKaMH CTIO’KUBAHHS
Hagano y Tabn. 10. PosmomineHHs

I[OI'IOMi}KHI/IX OCXOBHUX Ta 3aBOIACBHKHX

BUTpAT OyJI0 BAKOHAHO MPOTOPIIIHO 110
€HEPTOEMHOCTI TEXHOJIOTIYHOTO
MPOIIECY BHUTOTOBJICHHS KOXXHOTO 3

BU/IIB MPOTYKIIIi.

10. OOcsirn cHOKMBAHHS eJIeKTPOeHeprii HA BUPOOHMUTBO NPOAYKMUII,

kBT roa/pik

Ha o
. Ha .. | IHoBuwuii obcsAr
HaitmenyBanHs OnuuuIs . .| IOIOMDKHI1

HazBa nexy . TCXHOJIOT19H1 . BUTpAT
MPOAYKITIT 00JTiKy 3aBOJICHKI1
norpedu EJIEKTPOEHEepril

noTpedu
3epHo 3epHOCYmIapKA |\ B o nik | 7614625 | 465375 808000
Ta CHJI0CHU
P03anOBaH1 BCIIMUHNHU HOpM BI/IpO6HI/I]_ITBO OJJUHMHAII1 IMPOAYKIIll

MATOMUX BUTPAT €JIEKTPOEHEPrii Ha

HaBeneHl B Ta0m. 11.

Tadauus 11 - BeJuuynHM HOPM NHMTOMHX BHTPAT eJIEKTPOEHeprii Ha

BUPOOHUITBO MPOAYKIIII

HaiimenyBanHs Onununsg TexHonoriuna | 3araJpHOBUPOOHUYA
Hazsa nexy . O6c¢csr
IPOAYKIIT 00Ky HOpMa 3aBOJICbKAa HOpMa
3epHOCyLIapKa
3epHo p PK&) (Brrowr | 73024 10,4 11,1
Ta CUIOCH
BucHoBku MIAIPUEMCTBA, SIKI  pPO3poOJeHl 3

Po3paxoBaHO HacTymH1 MOKa3HUKU
€HEeProEMHOCTI MPOAYKIIII:

- HOPMHU BUTpAT EJIEKTPOCHEPTii
Ta TeI1a OAUHUIIIO TIPOIYKIIii (3epHO);

- HOpMa

BUTpaT IlajJvMBa Ha

OJIMHUITIO MPOAYKIIi (3€pHO);

- HOpMa BUTpaT T[ajguBa Ha
BIJIITYCK TeIUIa KOTEJIBHEIO
MIIITPUEMCTBA,;

JlaHi  TOKa3HMKM  SIBJISIFOTBCS
1HIUKAaTOpaMHU eHeproeeKTUBHOCTI
Cnmcoxk BUKOPHCTAHMX JAKepel
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rapMOHI30BaHUM 3 MIKHapOJHUM CTaHJapTOM
(ISO 50001:2011, IDT)”.
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METHODS OF DETERMINATION OF PRODUCT ENERGY INTENSITY
ON THE EXAMPLE OF A GRAIN ELEVATOR
V. A. Korenda, O. S. Protasov, I. Y. Vyshniakov, M. J. Kolyadyuk Z. S. Sirko

Abstract. Energy management is an independent type of professional activity
aimed at achieving in the course of any business activity of an enterprise operating in
market conditions, reducing costs by improving energy efficiency. Energy management
includes a set of measures aimed at saving energy resources: monitoring of energy
consumption and energy intensity of products, development of energy budgets, analysis
of existing indicators as a basis for drawing up new budgets, development of energy
policy, planning of new energy saving measures. This article describes the
methodology for determining the energy intensity of products for industrial enterprises,
namely energy intensity indicators. These values include: norms of consumption of heat
and electricity per unit of industrial production, as well as norms of consumption of
fuel and electricity for the supply of heat to the boiler plant of the enterprise. These
numbers are indicators of energy efficiency that need to be calculated when
implementing energy management systems at enterprises. They are the benchmarks by
which the current state of energy efficiency is assessed and planned for the future,
taking into account changes in output, implementation or dismantling of equipment,
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implementation of energy-saving measures, etc. The article shows the calculation of

energy consumption of products by the example of a grain elevator.
Key words: energy intensity, electric energy, heat energy, fuel, grain elevator
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