Agricultural machinery and equipment: forecasting, design, testing

VIIK 631.354.2.026.001.5 https://dx.doi.org/10.31473/2305-5987-2025-1-36(50)-5

AHAJI3 PUHKY TEMJNIOrEHEPYIOUOIo OBJIAQHAHHSA AN
CYLUIHHSA 3EPHA B YKPAIHI

Xaqin C., KaHJI. €KOH. HayK, JOLI.
https://orcid.org/0000-0002-7510-5056,

3anbko M., KaH/I. TeXH. HAyK, CT. HayK. CIiBpoO.
https://orcid.org/0000-0001-8964-0706,

Taiipaii T., kaHa. TexH. Hayk,
https://orcid.org/0000-0001-9141-4820,

Jlenb O. https://orcid.org/0000-0003-0454-119X
AHY «YxkpHIIIIBT im. JI. IToropisoro»

AHoTauyis

Meta po6orTu - aHas1i3 MOTOYHOIro CTaHy Ta TeHACHLIV PO3BUTKY PUHKY TernioreHepyrodyoro ob1a,-
HAaHHS, LL{O BUKOPUCTOBYETBLCS B arpOrpoOMUMC/IOBOMY KOMITIEKCI YKpaiHu 4715 CYLLIHHS 3ePHa.

Meroau - MapKeTUHIroBi 4OC/IIAXKEHHS, aHas1i3, €KCr/1yaTaliviHe OLIHIOBaHHS, €KCrepTHE OLjIHIOBaH-
HSl, @KCrIepUMeHTasIbHI JOCIANEHHS, CTaHAaPTU30BaHI METOAM.

Pe3ynbratn. 3a pe3ysibTaTaMi MapPKEeTUHroBOro AOC/igXeHHS (CTaHoM Ha TpaBeHb 2025 p.)
BCTaHOBJIEHO, LLO YKPAIHCbKUI PUHOK TersioreHepyryoro obsiagHaHHS (QOPMYETLCS MEepPEBaXXHO Bi-
TYNIHIHUMU BUPOOHMKaMu (671m3bko 40 nigrnpueMCTB) 3@ BIACYTHOCTI 3HA4YHOI y4YacTi 3apyODKHUX
KOMIIaHIN. BU3Ha4YeHO rpoBIiAHNX «PaBLIB PUHKY», cepen sakmux - (11 «HBT-TexHosorisg», TOB «HoBuv
Enesatop», TOB «TEQ®», TOB « GRECO GROUP», komnaHis «Gaz Dream», BITIBKMI «/IOTIPOH», T/IB
«bpur» Ta TOB KK «/lyHaeeLbk JIM3»,

CyKyriHa TersioBa rMoTYy)XXHICTb TerJ/IoreHepyryoro ob1agHaHHS B YKpaiHi oyiHoeTbCs B 5,6 BT, 1o
€ [JOCTAaTHIM /18 CYLUIHHS LLJOPIYHOrO BPOXAK KYKYPYA3u B OCIHHIV riepiod. [pu ybomy 93% 3arasibHOI
rnoTyxHocTi (5200 MBT) 3a6e3redyeTbCs MnpOAYKLIE KIJIbKOX J1i4epiB PUHKY. [TooBeneHo KiacugikaLliro
TeryioreHepyr4Yoro 0b1agHaHHS 3@ TEr/I0BOK MOTY)KHICTIO. HU3bku (4o 2 MBT), cepenHiv (3-9 MBT),
Bucokm (10-15 MBT) ta Haasucoku (16-20 MBT). [JoMiHyto4YuM B ekcrisiyatalli € obs1aQHaHHS cepes-
HboOro ksiacy. OCHOBHUMM (DaKTOPOM, LLJO BU3HAYAE 3aTpPEOYBAHICTb Ta €EKTUBHICTb TEr/10reHepaTo-
pIB, BU3HAYEHAa IXHS 34aTHICTb 3a6e3rieyyBaTiy 3as9BJ/1eHY racriopTHY TersioBY MOTYXXKHICTh (cepenHtro abo
BUCOKY).

BUCHOBKMU. YCTaHOBJ/IEHO, LLJO MTOBHOMACLUTAOHAa BIVIHA CrIPUYMHNIIE DAKTUYHY 3YTMUHKY BUPOOHM-
UTBa Ta peasiizalito HOBOro obsagHaHHS, @ OHOBJIEHHS MapKy BiAOYBAETLCS MepPEeBaXHO 3a PaxyHOK
3aMiHM obs1aAHaHHS, O BNYEPraso CBivi pecypc. [ToOrHO3y€eTbCS, O TEr/10Ba MOTYXXHICTb MNapKy Te-
M/1I0reHepaTopiB 3aNLNTLCS Ha PIBHI 5,6-6,0 BT rnpoTaroM HanbiMXymx m’atv PoKIiB. He o4yikyeTbcs
3HaYHOro TeXHOJIOMYHOIrO MPOPUBY Y CTBOPEHHI HAAMOTYXHMUX KOMIT/IEKCIB Yepe3 KaapoBui AegiymT
I BUPOOHMYI r1pobsieMu, CripUYMHEHI BIMICBKOBUMU iSMU. HaTOMICTb rnonut 36epiraTMMeTbCs Ha Te-
rioreHeparopu riépuaHoro tuny (4o 10 MBT) 1a ternsioreHepatopHi komrsekcu (8-12 MBT), 1jo Bxe
npencraB/ieHi BITYN3HIHUMU BUPOOHKamMu. OcobsimBYy yBary rnpuaiieHO TEXHIYHUM XapPaKTepUCTUKaM
TerJIoreHepaTopiB, AKI BrJIMBAOTh Ha IXHIO eKCri/iyaTauiviHy eeKTuBHICTb. [1iKpeC/IeHO BaX/IMBICTh
BUKOPUCTAHHS TEPMIYHO CTIMKUX MartepiasiiB 4719 3abe3rneyeHHs [JOBroBiYHOCTI 0b6/iagHaHHS oy BU-
cokumx Ttemrnepartypax y Torul (qo 1500°C), a Takox HeobXiAHICTb KBAaJlighikoBaHOro ob6C/1yroByo4oro
MepPCOHas1y Ta 3PYYHOCTI eKcriiyaTauir.

Knro4oBi c/ioBa: pyHOK, TeriioreHepyroye ob/1agHaHHs, TernioreHeparop, niarnpueMCcTBa-BUpPOBHM-
KU, TerJ/10Ba roTYXHICTb, (hakKTopU BI/IUBY.
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Bceryn. CydacHe cCilbCbKe TOCITOIapCTBO
HEMOXJIMBEe 0e3 e(eKTUBHOro Imiciasa30u-
paJIbHOTO OOpOOITKY BpOXKalo, cepel SIKOro
CYLUIHHSI 3€pHa MOCIJAa€E OAHE 3 KIIOYOBUX
Mmicup [Barrozo et al., 2014; Jimoh et al.,
2023]. Sdxictb Ta eHeproe@eKTUBHICTb IPO-
LIeCy CYLIiHHS 3HAYHOIO MipOl0 BM3HA4YalOTh
KiHLEBY LiHY HNpOAyKlii, 11 30epexkeHHd,
a TaKOX 3arajbHy €KOHOMIYHY e(eKTuB-
HiCTh BUpOOHMLTBA. B yMoBax rjio0ajbHO-
ro 3pOCTaHHS ITONUTY Ha IMPOJAOBOJBCTBO 3
OJHOTO OOKYy Ta HEOOXiTHOCTI CKOPOYEHHS
BUKMIIB MAapHUKOBUX Ta3iB 1 Mepexomy 10
BIZHOBJIIOBAHUX JKE€PEJI €HEpril 3 IHIIOTO
MUTAaHHS BUOOpPY Ta BOPOBAIXKEHHSI Cyyac-
HOI'0 TEeIJIOTEHEepYyIUoro oOJagHaHHS s
CYLUiHHSI 3epHa HAaOyBa€e CTpaTeriyHOro 3Ha-
yeHHs1 [Chojnacka et al., 2021].

Y cBiTOBili NpakTUIlI PUHOK TeIUIOre-
HEpylouoro oOJIafHAaHHS IS  arpapHoOro
CEeKTOpY HAEMOHCTPYE CTally TEHACHLIIO 10
3pocTtaHHd. lle 3yMOBIEHO SK 3pOCTaHHSIM
00CsTiB BUPOOHMIITBA 3€PHOBUX KYJBTYD,
TaK i PO3BUTKOM TEXHOJIOTiil TepMOOOpPOOKH,
10 3a0e3IeYyl0oTh TOYHE KEpyBaHHS IIPO-
HecaMM CYLIIHHS 3 MiHIMaJbHMMM €Hepre-
TUYHUMU BUTpaTamu. Cepea KIOUYOBUX BU-
KJIMKIiB — BMCOKAa €HEPrOEMHICTb CYILIApOK,
3aJIEXKHICTh BiJl BUKOITHOIO MajiMBa, HECTa-
OiJIbHICTh €EHEPreTUYHUX PUHKIB 1 KJIiMaTHU4-
Hi PU3MKHU, sIKi YCKJIAAHIOIOTh MTPOTrHO3YBaH-
HSI CE30HHOTO 3aBaHTaXK€HHSI 00JIagHAHHSI.

OCTaHHIMM pPOKaMM  CHOCTEPIra€ThbCs
aKTMBHE BIIPOBAIKEHHSI aJIbTEPHATUBHUX
JIKepes TEMJI0BO1 eHeprii — GioMacu, arpo-
BiAXOIiB, TEIUIOBUMX HACOCIB, IO MOTpedye
ajganTalil KOHCTPYKUIiM CylIapoK 0 HOBUX
yMoB [Omer et al., 2020; Chojnacka et al.,
2021; Grossmann et al., 2022; Panigrahi et
al., 2023]. OxkpiM TOro, pMHOK OO0JagHAHHS
3HAYHOIO MipOI0 3aJIEXUTh BIiJ peErioHajb-
HUX OCOOJMBOCTEN: y €BpoOIli MPiOPUTETOM
€ eHeproeeKTUBHICTb 1 JeKapOoHi3alis, y
ITiBHiYHIT AMepulli — BUCOKa MPOAYKTHUB-
HICTb 1 aBTOMAaTH3allisl, a B KpalHax, 1110 pO3-
BUBAIOTHCSI, — JOCTYNHICTb i PEMOHTOMNPHU-
JIATHICTb.

Y cydyacHOMY arpornpoMMCIOBOMY KOMII-
nekci (AITK) YkpaiHu TexHoJioriyHa KOMII-

TBEPAOINAJIMBHUMHU TEIJIOT€HEpAaTOpaMMU €
aKTyaJlbHUM i 6araTo()aKTOpHUM IIPOLIECOM.
3a OCTaHHE JECATUJITTS TeIJIOreHepaTopu
HaOyJIM IIMPOKOIO 3aCTOCYBAaHHS, IO Ja€
3MOTIy 3HAYHO MNOKpalIWTH (PiHAHCOBI MO-
Ka3HUKKW arpoBMpPOOHMITBA Ta MiABUILIUTHA
MOro CTIMKICTh 1O Cy4aCHUX BUKJIMKIB, 30-
KpeMa B YMOBax ITOBHOMACIUTAOHOI BiliHM
[3anbko, 2023]. 3 MeTO0 3HUXEHHSI BUTpaAT
Ha Micas30upaiibHy AOPOOKY 3€pHa BiTUM3-
HSHI arpOKOMIIaHil aKTUBHO BIPOBAIKYIOThb
TeMJIOreHEpaTOpU Ha aJIbTEpHATUBHUX BUOAX
nanuBa [[aiigait Ta iH., 2024].

HesBaxkarouu Ha 3pocTaroumii IOMUT, HE
BC1 YKpalHChKi BUPOOHUKM TEMJIOTE€HEPATOPiB
rapaHTyIOTh BMCOKY SIKiCTb MpoayKlii. Bu-
Oip onTUMAaJbHOrO O0JagHAHHS € CKJIAIHUM
3aBIaHHSM 4Yepe3 3HAauyHy KiIbKiCTbh MPOIO-
3ULIIA Ha pUHKY, HE BCi 3 IKUX BiAMOBIIAIOTH
3asIBJICHUM XapaKTepuCTUKaM. [ XaJliH Ta iH.,
2024]. Lle 3yMOBJIIOE TOTpeOy Yy peTeabHO-
My aHaJli3li ONTUMAJBHOTO CHiBBIAHOIIEHHS
LIHU Ta SIKOCTi, OCKiJIbKM mpuadaHe oOJiaa-
HaHHS 4YaCTO HE BUIIPABIOBYE OUiKyBaHb 4Ye-
pe3 HeaoCTaTHIO iH(OPMOBAHICTh PO HOro
eKCIuTyaTaliiiHi 0COOJIMBOCTI.

VY CBiTOBII IPOMMCIOBOCTI 3HAayHa 4Ya-
CTMHA €HEpril CIOXWBAEThbCS Y BUIJISII Te-
1Ja, 10 00yMOBIIIOE BaXKJIMBICTb peKynepailil
BiIXiZHOTO Tema ISl 3HUKEHHSI €HEProBU-
Tpar i 3MEHIUEHHSI €KOJIOTIYHOIO BILJIUBY
[Ononogbo et al., 2023]. ITporHo3yeThcs, 1110
3HayHa 4yacTka OioeHeprii Oyae oTpuMaHa 3
b6iomacu AIIK, 1110 cTMMYJIIOE BiZHOBJIIOBA-
HICTb pecypciB, 3HMXKEHHSIM COO0iBapTOCTi
eHeprii Ta eKoJIoriuHi mepeBaramu. Jlocii-
JDKEHO Kitacudikallito 6iomacu JJjisl TBEpAOIro
OlomaauBa, BM3HAYE€HO OCHOBHI BUIM 3€p-
HOBHUX BIAXOMiB, a TaKoX (i3MKO-MeXxaHiu-
HIl BJIACTMBOCTI COEBOI COJIOMU Ta PUCOBOIO
JymnuHHSA [XajiH, 3aHbko, 2024].

Po3pobka mepcrieKTMBHUX KOHCTPYKIIii
TeMJIOreHepaToOpiB BUMAra€ IMOLIYKY OITH-
MaJIbHUX KOHCTPYKLIAHMX Ta eKCIUTyaTalii-
HO-TEXHOJIOTIYHUX pillleHb, A€ MaTeMaTUYHE
MOJICJIIOBAHHS J1a€ 3MOTY 3HAYHO CKOPOTUTU
putpatu [Esarte et al., 2021] IIpomuciose
CYLUiHHSI 3€pHA € €HEProEMHUM MPOLIECOM,
1o reHepye 3Ha4yHi Bukuau CO,, ToMy akTy-

JIeKTa]_IiSI 3CPHOCYIIMNJIBHUX KOMIUIEKCIB aJbHUM € I[OCJIiI[)KEHHH e(I)GKTI/IBHOCTi BUKO-
TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN Bunyck
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PUCTaHHS PI3HUX BU/IIB ITaJNBa.

3arajioM TIONpPU PIi3HOMAHITTI pillleHb
JIJIs BUpOOJIEHHSI TEIUIOBOI1 €Heprii, B YKpa-
1HI U1 CYIIIHHS 3€pHAa AOMIHYIOTH TEILUIO-
reHepaTtopu Ha TBepAaoMy Oionmanusi. OmHaK
iHdopMallig 111 00’€KTUBHOI OLIIHKU OioTe-
IIoreHepaTopiB B iHpopmaLiiitHOMy ITPOCTO-
pi € HEOOCTaTHbOI, 10 YCKJIAAHIOE BUOIp
JJIS1 CyO’€KTIB rocriogaproBaHHSI.

MeTor0 [O0CTIIKEHHSI € BCTAaHOBJIEHHS
KUIBKICHOTO Ta SKICHOTO CTaHy PHUHKY Te-
IUIOT€HEePYIOYOro oOJIafHAHHS ST CYLUIiHHS
3epHa B AIIK Ykpainu, a tTakox ¢akrTopis
oro ¢dopmyBaHHd. /[l 1boro HeoOXia-
HO JOCJIIWUTU HASIBHICTb 1 XapaKTePUCTUKU
o0JagHAHHSI, BM3HAYWTU BHECOK ITiANpPU-
€MCTB-BUPOOHUKIB, BCTAaHOBUTU (aKTOpHU
BIUIMBY Ha PUHOK i BMKOHATW MPOTHO3 3a-
oe3neuyeHHs1 AIIK OioeHepreTukoro. Jloci-
JKeHHsI 0a3yBaTUMYThCSI HA MapKETUHIOBO-
My, aHaJITUYHOMY Ta KiJIbKICHOMY aHaJIi3i,
€KCIIEPpTHOMY  OLIiHIOBaHHi, €KCIepUMEH-
TaJIbHMX BMMIPIOBAHHSX 1 TPOTrHO3yBaHHI.

ITocTanoBka 3aBmaHb. TernioreHepyroue
00JIaIHaHHS 1OCTAaTHBO LIUPOKO IpeaCTaBIIe-
HE Ha PUHKY YKpaiHu i1 BUKOPUCTAHHS Y
TEXHOJIOTISIX CYLUiHHS 3epHa. [I1s1 OLliHKK Ta-
KOT0 CTaHy JaHOro o0JialHaHHSI HEOOXiTHO:

- BUKOHATU JOCJiIKEHHSI HasIBHOCTi 00-
JIafHAaHHY (MapKu, MOAEIi, KiJbKiCTb, Te€-
IUI0OBA MOTYXXHICTh);

- BCTAaHOBMUTHU ITiANPUEMCTB-BUPOOHUKIB
TeMJIOEHEePreTMYHOro OOJagHAHHS Ta IXHIKU
BHECOK Yy (DOPMYBaHHSI PUHKY;

- BU3HAYMTU (paKTOpU BIUIMBY Ha HOpMY-
BaHHS PUHKY;

- BUKOHATW OLIIHOYHMI MpPOrHo3 3a0e3-
neyeHHs1 6ioeHepreTukoro AIIK Ykpainu Ha
CydyacHOMY eTarli 3¢pHOBUPOOHMIITBA.

Metoau aocaiIKeHb. MapKETUHIOBI J0-
CJHIJUKEHHSI, AaHaJITUYHMM 1 KIUJIbKICHUI
aHaJjli3, €KCHepTHEe OILIHIOBAHHS, €KCIEpU-
MEHTaJIbHI BUMIPIOBAHHS, CTaHAAPTU30BaHI
METOAU, ITPOTHO3.

Bukiiaa 0oCHOBHOro MaTepiajy A0CiTKeHb.
IIpoBeaeHO  MapKETMHIOBI  JOCIIiIXKEHHS
PUHKY TEIUIOT€HEPATOpPiB 1 KOMILJIEKCIB Ha
ixHili 0a3i B YKpaiHi (Tabi. 1).

PesynbTaty noCigKeHb CBigyaTh, IO
TeIJIoreHepyrJe o0JaaHaHHS BUPOOJISIIOTH i
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rnocravyaroTh Maitxke 40 yKpaiHCbKUX ITiANpU-
€MCTB. BibIIiCTh i3 HMX KOMILIEKCHO Mifd-
XOISTh A0 BUPOOHMIITBA LILOTO OOJIaTHAHHS
1 TIOCTayaloTh MOro B KOMIUIEKTI Pa3oM i3
3€pPHOCYIUWJIBHUM OOJIaIHAHHS — 3€pPHO-
cylmiapkamu, HopisMmu. Take o0i1agHaHHS
Ma€ OOCTaTHIA pIBEHb TEXHIYHOI Y3TOmXKe-
HocTi. ITpoBigHI BUPOOHMKM-IOCTaYaJIbHU-
KM — YKpalHCBKi: TPUBATHE IMiAIPUEMCTBO
«HBT-Texnonorisi» (M. Yepniris), TOB
«HoBuit EneBatop» (c. JIro6epui, KuiBchka
oomacte), TOB «TED®» (M. Opeca), TOB
«GRECO GROUP» (M. BiHHung), komna-
Hig «Gaz Dream» (Kuis), BIIBKMII «JIO-
TIPOH» (M. Binnuus), TIIB «bpur» (M. Mu-
konaiB), TOB KK «JdyHaeBenpkuii JIM3».
BoHu nmocrayaroTh TenjaoreHepaTopu riopui-
HOI'O TUIY Ta TEIUIOTeHEePaTOPHI KOMILIEKCH,
KOHCTPYKIIis 1 TEXHIYHI MapaMeTpu SIKUX Ja-
I0Th 3MOTY TP CITAJIIOBaHHI TBEpAOro Oiomna-
JIMBA JIOCSATTH TeNJ0BOI MOTy>XHOCTi 10 MBT.
CymapHa TerioBa MOTYKHICTb TeIIJIOTEHEPY-
I04Oro o0JaqHAHHY BCIX TUIIIB 3HAXOAUTHCS
Ha piBHi 5600 MBT (5600 MBT = 5600000 X BT
= 5,6 I'Br).

Y npoueci ¢popMyBaHHSI PUHKY TEIUIO-
reHEepaTOpHOro oOJlafHAaHHS YKpaiHu 3apy-
OIXKHiI KOMITaHii (pakTUYHO He OepyTh Y4yacTi.

3 moyarkoM BiiiHM B YkpaiHi (2022 p.)
BUPOOHMILTBO Ta peajizauisd oOJagHaHHS
(ctanom Ha mepiue miBpiuus 2025 p.) 3MeH-
IWUIUCI Ta (QAKTUYHO MOPU3YITUHUIMCS.
[IpryrHM IBOTO € TaKi:

- IOCTaTHE HAIIOBHEHHSI PUHKY HAsSIBHUM
obsagHaHHSIM. OO0’ €KTUBHO CJIiJl 3a3HA4YUTU,
110 HEe BCE HasiBHE O0JIaJHAHHS 32 CBOEIO Te-
IUIOBOIO IMOTYKHICTIO Ta ITOBHOTOIO J10CTaB-
ku g0 cymapok (KKII TtertoreHepaTtopiB)
MOBHICTIO BIAIOBIJA€ 3alIMTaM CHOXWBaYiB;

- TeIJIOreHepyloue oOJafHAHHS He-
BEJIMKOI KiIbKOCTI miarnpueMcTB (Tadi. 1)
OiTbII-MEHII BiAIOBiJa€E 3aJeKjIapoBaHUM
MOKa3HUKAaM TEIJIOBO1 MOTYXXHOCTI, Take 00-
JJaIHAHHSI BUTOTOBJISIETHCS ACKIJIbKOMA ITifl-
NnpUeEMCTBaMU-JdiaepamMu  puHKY. CymapHa
TeMja0Ba IOTYXHICTh LbOTO TEIUIOT€HEPYIO-
yoro objagHaHHg ctaHoBUTH 5200 MBT (93 %
CyMapHOI ITOTY>KHOCTI);

- TEeIUIOTeHepyloue OOJIafHAHHS IIE He-
JOCTaTHbO 3aJ0BOJIbHSIE TEXHOJIOTIYHY IO-
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Ta6nuua 1 - MNMpoBiaHi BUPOOHUKMK Ta TensioreHepyloUye o6nagHaHHA Ha PUHKY YKpaiHu

TennoreHepaTopu Ta iXHA TenJoBa
. . . . . CyMapHa
MignpUeEMCTBO-BUPOOGHUK NOTYXXHicTb/ peanizoBaHoO: KiJIbKiCTb, LUT. X .
. NOTYXHicTb, MBT
TensoBa NOTY>XHicTb, MBT
TennooBMiHHVKK MOBITPSAHI BEPTUKASIbHI cepil
MM «<HBT-TEXHOSION IS «KI‘II‘I»“;. NOBITPAHI BEPTUKabHI TeI'IJ'IvOO6MiHHl/I-
(M. YepHirie) K cepii «KOMN», TennoreHepaTopHMUM KOMMIeKC 1600
Tmny «TMNM» (0,25 - 6,0 MBT) / (102,5 MBT +
67,5 MBT + 1430 MBT)
TOB «GRECO GROUP» TennoreHepaTopu TBepaonaanBHi (OPIEHTOBHO 1440
(M. BiHHMUS) 0o 10 MBT) /(480 wrT. x 3 MBT)
TennoreHepaTopwu yHiBepcanbHi TBepaonanme-
KoMnaHia «Gaz Dream» Hi TNy «YT-MT» (1,0- 6,0 MBT) / (8 WT. x 1 568
(KuniB) MBT; 24 wT. x 3 MBT; 8 WuT. Xx 4 MBT; 76 WT. X 6
MBT)
TennoreHepatopu TUNY «TIFBE» - «TI'B-0,35%»,
BHB’ES_HBETHOML;POH” «TTB-0,75», «TTB-1,5», «TTB-1,85» i «T[5-3» 560
(0,35 - 3,0 MBT) / (280 w. x 2 MBT)
ManbHUK BUXPOBUIM aBTOMaTM30BaHMIM «[1B
(a)-3500» (1,0-15,0 MBT); TennoreHepaTtop
TOB «TED Dy «TIrrBT-6.0-1» (§O M,BT), TenaoreHepaTtop 500
TBEPOONANIMBHUM i3 M'AKNUM DyTEepYBaHHAM
«TrT-16» (16 MBT) / (20 Wt x 4 MBT, 15 WIT. X 9
MBT, 9 wT x 15 MBT, 7 Wt X 18 MBT)
, TennoreHepatopu «TFC-500» i «TFC-650»
TOB «Bpur» (M. Mukonais) (0.2 10,5 MBT) /(450 Ww. X 0.5 MBT) 225
TOB «HoBwun EnesaTtop» . )
(c. NioBepLi, Kuiscbka TennoreHepyUynMin KOMMEKC i3 MasibHUKOM 150
06713CTb) Tmny «NET» (mo 2,2 MBT) / (75 WwT. x 2 MBT)
BiotennoreHepatopu: Tuny «3TO», ribpngHo-
. ro Tuny «10» (go 3 MBT), TennoreHepaTtopu
TOB KK ‘ﬁé’;ﬂeub"”” TRy «OTO» (3,0 MBT), Tuny «TO0» (0,2 -2,7 100
MBT), Tnny «TIrO» (0,3 - 3,0 MBT); TI-1000
«EHepriga-Exko» (1,0 MBT) / (50 wT x 2 MBT)
TennoreHepaTOPHUN TBEPOONATNBHUN KOMM-
TOBA?&S?;?%;:Z;'TM nekc Tuny «TTTM «AGROSM» (1,5 - 5 MBT) / 46
(19 wr. x 2,5 MBT)

TpeOy 3epHOCYIIAPOK Y TEIJI0AreHTi 3 TerJ0-
BOIO TOTYXHicTiO Oisibiie 10 MBT;

- 3HaYHa KUJIbKICTh NiAMPUEMCTB-BUPOO-
HUKIB CBOEIO MAaJIOMOTYXXHOI MPOAYKIIIEIO
3a pe3yJibTaTaMM 11 eKCIIyaTalil CTaBUTb ITiJ
CYMHIB €(EKTUBHICTb BUKOPUCTAHHS TEILIO-
T€HEPYIUYOro o0JagHaHHS 3i CHaIOBAHHIM
TBEpAOro OiornajmBa sIK €HEproHoOCisl B TeX-
HOJIOTiSIX BHUCOKOMNPOAYKTUBHOIO CYLIiHHS
3€pHa;

- OUIBLIICTh BITYM3HSHMUX MiANPUEMCTB,
SKi 3asBMJIM CBOIM MaJIONOTY>XKHUM o00J1a-
HaHHSIM TIPO CBOIO MPUCYTHICTh HA PUHKY,

58 TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN
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HECITPOMOXXHA OCBOIOBAaTU TaKe CKJIAIHE ¢
rpoMi3iKe OOJaJHAaHHS, SIKUM € TeIUIOTeHe-
pPaTOpPHi KOMIUIEKCH 3 TETIJIOBOIO MOTYXKHiC-
TiI0 15-20 MBT;

- JUISI JOCSITHEHHSI MPOEKTHO BHUCOKOI
TEIUIOBOI TMOTYXXHOCTI TeIJIOreHepaTOPHO-
My KOMILIEKCY HeoOXiJHa BeJMKa KiIbKiCTh
TBepaoro Oionasmea. Hanpuknan, nmpoekTHe
CMOXMBAHHS  TEIJIOTEHEPAaTOPOM  TBEPIO-
naymBHUM «TTT-16» (BupooHuurso TOB
«TED®») TBepaoro GionaanBa — COHSIIHU-
KOBe JyIIINUHHSA — cTaHoBUTh 3300 Kr/ron.
PoGora Takoro TteruioreHepaTopa MOBMH-
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Ha OyTU «IIOB’s3aHa» 3 MOTYXXKHUM OJIiHHUM
KOMOIHATOM, III0 B pPEaJbHOMY XKMTTI He€
3aBXIU Y3rOMXKYETHCS 3 pealisIMM TOCIoaa-
PIOBaHHSI OKPEMOTO IiANPUEMCTBA;

- Ha PHUHKY CYIIMWJIbHOTO OOJagHaHHS
JOMIHYIOTh CyLIapKH LIaXTHOIro TUIly. BoHH,
K MpaBWJIO, MalOThb BMCOKY IPOIYKTHUB-
HICThb CYLIiHHSI i MOTpeOyIOTh TeIlloareHTa
B KiJIbKOCTI, 110 3HAYHO MOCTYITAETHCS MPO-
IYKTUBHOCTI HAsIBHUX TEMJIOr€HEPaTOpiB.
YHacigoK 1boro 3¢pHOCYLIAPKU TTepPeBaKHO
MNpaLoTh i3 NPOAYKTUBHICTIO, (PAaKTUYHO
BABiUi HMXXYOIO 3a MACHOPTHY, i1 1Ie pOOUTh
iXHE BUKOPUCTAHHSI pa3oM i3 TeruioreHepa-
TOpaMM MEHII 3aTpeOyBaHUM;

- po3poOKa IMOTYXXHOTO TEILUIOTeHEepPYIO-
yoro o0JialHaHHS 3apa3 HE MA€ JOCTaTHbOTO
HAyKOBOTO AHAJITUYHOIO ITIAIPYHTS Ta Cy-
MPOBOJXXEHHSI Ha PiBHI HAYKOBO-KOHCTPYK-
TOPCBKMX OIOPO Ta OpraHi3alliil i mepeBaxxHO
MPOEKTYEThCS MMIJACBIIOMO, I1HTYITUBHO Ha
PiBHI KOHCTPYKTOpA, TOMY HE€ 3aBXIMW HOCS-
Ta€TbCsl BUCOKUI pe3ybTaT IPU MOro po3-
pooui;

- BHUKOPHUCTaHHSI TeMJOreHeparopa B
CKJIaJl TEXHOJOTIYHOrO TaHAEMY i3 3€pHO-
BOIO CYIIApKOlO, SIK MPaBWJIO, HE CYHpPOBO-
JKYETbCSI PETEJIbHUM MOHITOPUHIOM TEX-
HOJIOTIYHUX MOXJIMBOCTE Ta Y3rOJIKEHICTIO
000X CKJIQIOBMX TEXHOJIOTIY-
HOI'0 TaHIEMYy; 1Ie HEeraTMBHO
BIUIMBAE Ha IXHE IOJAJIbLIE
BUKOPHUCTAHHSI 1 HE CIIpUsIE
MO3UTUBHIN OLIIHIII Ta CIIPUN-
HATTIO CHOXKWBavyaMM LbOTO
BUIYy OOJIaHAHHSI.

TennoreHepaTopu KOXHOIL
KOMIIaHil-BUpOOHMKA MaloTh
CBOI KOHCTPYKILIMHI Ta TeX-
HOJIOTiYHiI OCOOJIMBOCTI, $IKi
B TIpOLIECI €KCIuIyaTalil pe-
aJli3yloThCsd i OOYMOBIIOIOTH
HE TUIbKM CBOEPITHUI CITO-
KWBYMI CTaTyC, ajle W KiJb-
KICTb Ha PMHKY Ta B MiAIPHU-
€MCTBax-croxuBayax. Okpim
TOr0, € BEJIMKMIA TepesiK
BaroMMx i, Ha MEpILIMKA II0-
JISIO, He3HAauYHMX (aKTOPiB,
dKI 3HAYHO PO3ILIMPIOIOTH 1
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KOHKPETU3YIOTh BUMOTY i OCOOJIMBOCTI IS
YCHILIHOTO MPOCYHEHHSI KOXHOIO TeIlIore-
HepaTtopa a0 crnoxuBadya. KoHKpeTHa Mo-
JeJb TeIIoreHepatopa IOBUHHA OyTH IO-
crifiHo 3aTpeOyBaHa. I1lo0 ueit mpouec OyB
CTabiIbHMM, OioeHepreTUYHe OOJaIHAHHS
MOBUHHO MaTH MEBHI BJIACTUBOCTI Ta Xapak-
TEPUCTUKHU, 3aKJIaI€HI B KOHCTPYKIIitO, 1 Bif-
MOBiJaTU MEBHUM 3anuraM i BuMoram. On-
HO3HAYHO MOXHa CTBEPIXKYBaTH, 10 PUHOK
biomennoeeHepyr4020 001a0HAHHSA (POPMYEMb-
cs nid énaueom b6azamvox pakmopie.

3aTpeOyBaHmii TUN TeIJIOreHEPYI0YOro 00-
JIAIHAHHA, K [IPaBWUJIO, Y BUKOPUCTAHHI Opi-
€HTOBAaHUI Ha OOCSTU CIOXMBAHHS TEILIOA-
IF€HTa 3€pHOCYILIAPKOIO 1 11 MPOAYKTHUBHICTb.

Tun TeruioreHepy4oro oodJjiafHaHHS BU-
3HAYAETHCS KOHCTPYKLIAHUM BUKOHAHHSIM:

- MOHOOn04HUU mun. Y CKIaJi TaKOro Te-
IJTIOreHepaTopa € HM3bKOMPOAYKTHUBHI TOIKA
Ta TerIooOMiHHMK (puc. 1). TerioBa moTyx-
HIiCTb Takoro jxepeja gocsirac 1 MBT; yacto
TaKWil TEIUIOreHepaTop IMOAA€E A0 CYLLIAPKU Te-
TUIOAT€HT 13 TIPOJIyKTaM1 TOPIHHS;

- eibpudnuii mun. TerioreHepaTtop y
CKJ1aJli CBOEI MOHOJIITHOI KOHCTPYKIIl TOE -
HY€ MPOAYKTUBHI TOIKY Ta TEIJIOOOMiHHUK
(puc. 2); #ioro TerJioBa MOTYXHICTh J10CSTA€E
8 MBrT. 3abe3neuyyeTbcsl BUPOOHUILITBO Te-

PucyHokK 1 - TennoreHepaTtop MOHOB/IOYHOIO TUMY
(TennoBa NOTYXHICcTb - 0,65 MBT; 3aranbHu BUrnag, 'y cknagi
3ePHOCYLLMTbHOIO KOMIMJIEKCY)
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PUCYHOK 2 - TennoreHepaTop ri6pnaHoro Tmny B
CKNafi CBOET KOHCTPYKLLT Ma€E NPOOYKTUBHI TOMKY
Ta Ten100OMiIHHUK

IUJI0AreHTy, YMCTOro BiJ JOMIILIOK IMPOAYKTIiB
TOPIHHS Ta JUMY.

- po30invHo-0a0uHul mun. BiH npeacras-
JICHU!l BUCOKOMPOAYKTMBHUMHM OJOKaMu
(puc. 3) — TONKOIO IS CITaJIIOBaHHS TBEPIIO-
ro 6iomanuBa i TeIMJIOOOMiHHMKOM, IpH3HA-
YEeHUM JIJIsI OUMILIEHHSI TOPIOYUX Ta3iB i BU-
pOOJIEHHS YMCTOro TerioareHTa. Takuii TUm
TEIUIOTeHEPYIYOro oO0JagHaHHS AOLIJIBHO
BU3HAUUTU SIK TEIUIOTEeHEPATOPHUI KOMII-
sekc. Moro TeruioBa MOTYXHICTb CTAHOBUTb
8-20 MBHT.

Kaac mennoeenepyrouoeo obnaonanus BU-
3HAUAETHCS TEIUIOBOIO TMOTYXKHICTIO, SIKY
3MaTHUI  3a0e3MeYuTH  TeIIoreHepaTop:
HU3BKUI — TerjioBa MOTYXHicTh 10 2 MBT,
cepenHin — (3-9) MBT, Bucokuit — (10-15)
MBT, nHagsucokuii — (16-20) MBT.

Llinvbose npusnauenns mennoeeHepamopa
3ei0H0 3 mennoeoio nomyxucricmio. Po3BuHe-
Ha CTPYKTypa 3¢pHOBHUPOOHUIITBA B AepKaBi
nependayae 3HauyHiI OOCSATM CYLIIHHSI 3ep-
Ha 1 HasgBHICTb 3€pPHOCYLIAPOK BiIMOBIIAHOL
MPOAYKTUBHOCTI: MOOIJbHUX,
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PucyHok 3 - TennoreHepaTopHU KoMMnekc (JliBa
yacTuHa hoTOo: BYHKEP-O03aTOP NanvBa; B LUEHTPI -
TennoreHepaTop; MNpaBopyY - TEMIOOOMIHHMK)

abo maxtHux. KoxHa 3 HMX Ma€e cBOi yMO-
BU arperaTyBaHHsI 3 TEIJIOr€HEpaTopoM, A0
MOro TeruioBO1 MOTY>KHOCTI Ta TeXHOJIOTIYHO1
KOMIUIEKTaLii iHIIMMUA JOMOMIXHUMU CHUC-
TeMaMH, 30KpeMa TOIMKaMU JIJIST CITATIOBaHHS
TBEpPAOro OiomaavBa Ta BEHTUJISITOpAMU sl
JIOCTAaBKH TeIJI0areHTa A0 CyIIapKMu.

IIpu npuabaHHI TernaoreHepaTopa Heoo-
XIOHO 6U3HaAMUMUCS, HACKIAbKU Uell menioee-
Hepamop 3a MmenaonpooyKmueHiCmio Y3200y -
EMbC 3 NPOOYKMUBHICMIO CYUAPKU, AKIlU GiH
byde nocmauamu menaoazeHm.

CepenHbog000Ba  NPOOYKMUBHICMb  MO-
0iabHOI cywapku TIPU CYIIiHHI 3epHa KyKypy-
131 3 25 10 14% B pexxumi «HarpiB 6e3 oxo-
JIOIXeHHs» nocgarae 60 ToH /mody (2,5 T/ron
x 10% = 25 1%). g cywinus 1o 14% Heob-
XiTHO 3aisITU TeMNJOreHepaTop i3 TEIIOBOIO
notyxHicTtio 0,375 MBT. 3 ypaxyBaHHSIM Te-
IUIOBUX BTpaT CaMUM TEIUIOre€HEepPaTOpPOM i
yepes Harpite 3epHO JOCTAaTHBO, 1100 TeIJI0-
reHeparop 3abe3neuyBaB TEIUIOBY ITOTYX-
Hictb 0,5 MBT, ToOTO MOOIIBHI CylIapKu 3

MOIOYJbHUX HEBCJIMUKOIO HpOI[YKTI/IBHiCTIO CYHIiHHH I10-
TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN Bunyck
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu 36 (50)
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TpeOyIOTh TEMJOreHepaTopiB Majol TEIJIOBOL
MOTY>XXHOCTi. 3HAYMMUM TIJIIOCOM TaKOTO Te-
IUIOTEHEPYIOUYOTro o0JagHaHHSI € HOro pos-
MilLIEHHSI TIopsiA i3 MOOIJBbHOIO CYLIapKoOlo,
a TerJioBa JIOTICTUKA — BiICTaHb JOCTaBKU
TeIUIoareHTa BiJ TerioreHeparopa I0 30HU
MpPOLECiB CYLIiIHHS CyLIapKuM — MiHiMaJbHa
i 3BeicHa (pakTUYHO 10 HyJsd (puc. 4). Bap-
TiCTh TAKOTO MAaJIOMOTYKHOTO TeIJIoreHepa-
Topa 3HaxoauThcst Ha piBHi 10000-200008$.
BaxnuBuii eaeMeHT TerjioreHepaTopa —
BEHTWISITOP, HEOOXiMHUI IJIsT JOCTAaBKU Te-
IUIoareHTa A0 CYLIApKW i MPOHU3aHHS HUM
1Iapy 3epHa B cyllaplli 3epHa — Mae€ ejieK-
TPOJIBUTIYH i3 MOTYXHicTIO 15 KBT.

Inwa epyna 3eprocywapok, saki 3abesne-
uyloms cepedHio NpoOyKMmueHicmy CYLIIHHS
3epHa i HalyacTille BUKOPUCTOBYIOThCS 3
TeIUIOTeHepaTopaMi, — MOIYJIbHI CyLIapKu
(puc. 5). IxHS MPOLYKTUBHICTb MPU LILOMY
3aJIE3KHO BiJ KiJIbKOCTiI 30JJ0KOBAaHUX IBOX,
TpbhOX i OiJIbIIe MOIYJIB Y CKJIadi KOHCTPYK-
1ii, TTOYMHAETHCS Bif 5 T/roAd i MOXe Jocsra-
1 250 T/TOn.

Butpatn eHeproHociss npu BUKOPUC-
TaHHi OUIbLI TTOTY>XKHMX CYLIApOK i TEIUIo-
reHepaTopiB Jelio 30iJbllIeHi IOPiBHSIHO
3 MOOITBHMMM CyllapKaMy W TPOAMKTOBA-
Hi 3MEHILIEHHsIM KoedillieHTa KOPUCHOI il
(KKJI) BHacaigok 30iuIbLIEHHSI TEIUIOBUX
BTpaT TeIJIOreHepyloUuoro oOJagHaHHS Ta
caMoi cymapku. K Hacaigok, morpeda B Te-
mo3abe3rnedyeHHi 3poctae 10 3 MBT i Gijib-
we. Ha nepenHiii miaH edgekTUBHOI poOOTU
TeIUIOTeHepaTopa BHUCTYIIAa€ TEXHOJOTiYHA
notpeda MpOAYKTUBHOI IoJayi TerioareHTa
B 3€pHOBY CYIIApKYy, siIka MOBUHHA CTAHOBU-
™ nopsaky 43000 m3/rox. [lis 3abe3rneueH-
HsI MoAayi TaKoi KiJIbKOCTi TEILIOBOTO areHTa
B cywmiapky 3i cratuyHuMm Tuckom 2700 Ila
BUKOPUCTAHO BEHTWISITOP, €JIEKTPOIBUTYH
SIKOTO BX€ Ma€ IOTYXHicTh Ha piBHi 30 KBT.
Jns MpoAyKTMBHOTO BUPOOJIEHHS TEIUIoa-
TEHTY OKPEeMO 3aCTOCOBAHO TEIIOOOMiHHUK
(puc. 5). MiHiMasibHa BapTiCTh TAKOTO TETLJIO-
TeHEePYIOUOro KOMILIEKCY CEepeaHbOro Kjacy
Bxe nocarae 26000 $. ITpu TectyBaHHi 3ep-
HOCYIIWJILHOTO TaHAEMY <«TeIJIOTeHepaTop
(mayibHUK + TEMI0OOOMiHHMK) + MOIyJIbHA
3epHOCylIapKa» (puc. 5) NUTOMi BUTpaTH Oi-

Edition
36 (50)

PucyHok 4 - TensoreHepaTtop PO3MiLLeHO
6e3nocepenHbo 6ing MoOBINbHOT CYLLIAPKN
(3aranbHUM BUIMNAA, i3 CYLLAPKO)

PUCYHOK 5 - Tennosabe3nedyeHHsa 3epHOCYLLAPKN
MOAyNbHOro TMny (Ha NnepeagHbOMy MnaHi poTo,
cnpaBa, TeNJIOOBMIHHUK KOMTMIEKCY)

onaiavBa (JyILUIIMMHHS HACIHHSI COHSIIIIHUKA)
craHoBwIM 38,9 Kr/T. 3arpaTu GionajuBa Ha
I 1-% — 3,9 Kr.

Tpemiii mun 3eprocywapok, Tennaozades-
MEeUYEeHHS SKUX MOXJIMBE 3 BUKOPUCTAaHHSIM
TeIJIOTeHEpaTopiB — IaxTHi Ta OallToBi.
TexHoJsioriuHi OCOOJMBOCTI LMX CYLIApoOK
Taki: 1) CcyluMiIbHI cekllii po3MillleHi Ha 3Ha-

Technical and technological aspects of development and testing of new machinery 1
and technologies for agriculture in Ukraine 6
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PucyHok 6 - Tpicku TBepanx nopia aepes,
rOTOBI 4O CMasItoBaHHS B TernsioreHepaTopi
(3aranbHuUM BUrNaa)

YHIi BMCOTI — 0 25 METpiB, 2) BEHTUJIS-
TOpPM, 110 TPAHCHOPTYIOTh TEIUIOATEHT M0 il
CeKIIili, TMOBUHHI OyTHM AyXe IOTY>KHUMU,
1100 3a0e3MeYnT HEOOXiIHMIA TUCK IOTO-
Ky TeIjloareHTa i MpOAyKTUBHICTb MOTO J0-
ctaBkM. ToMy OpM KOMILJIEKTYBaHHI IIAXT-
HOI CyllIapKHu TeIJIoreHepaTopoM HeOOXiTHO
3BEpPHYTU OCOOJIMBY yBary Ha Yy3rOMXEHiCTh
il BUCOKOI MPOAYKTUBHOCTI 3 TEILUIOBOIO MO-
TY>KHICTIO TeIJloreHeparopa i MpoayKTUBHiC-
TIO JOCTaBKM TEIIOAT€HTA IO CYLIapKU.

Adanmoeanicme  menaoeenepamopa 00
CNAaNB8aHHs Pi3HUX 6Udie meepdoeo bionaiusa.
ITpu BUOOpI TerIOreHepaTopa Ajs rocroaap-
CTBa OJIHUM i3 KpUTEPiiB MOro OLIiIHKU MOXe
OyTM YHiBepCAJIbHICTh CHAJIOBAHHSI HAasIBHUX
BUJiB OiomanuBa 3 pi3BHUMU €HEepreTUYHUMU
XapaKTepUCTUKAMMU.

I ue He mpocTo BMMoOra a0 IajavBa, a
LI  KOMIUIEKC KOHCTPYKLIMHO-(PYHKIIi-
OHAJIbHUX MOXJIMBOCTE TeIlJIoreHeparopa,
SIKi JAlOTh 3MOTYy CHaJ0OBaTH B TOMLI HAsIBHE
TBepae OionmanuBo. TemaoreHepatop MOBU-
HeH OyTH 3IaTHUM BUPOOJISITU TEIJIOAreHT i3
TaKMX BUJIiB TBEpAOro OionajuBa B IIKUPOKO-
My Jiara3oHi TeMIiepaTyp 3a BHUCOKOI IpoO-
OYKTUBHOCTI I 3a BIiZIHOCHO HU3bKUX €HEp-
TOBUTpAT.

30amuicmb 0o 3abe3neueHHss HeOOXIOHUX
memnepamypHux pedxcumie. CrioxxuBad TEII0-
arcHTa — 3epHOBA CylllapKa — ITOBUHHA MaTu
3riIHO 3 BUJIOM 3€pHa / HACiHHS BiAMOBiA-
HUIA TeMIIEpaTypHUI peXuUM CYIIiHHS: Ha-
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MPUKJIIAI, XKOPCTKUI Wi 3HATTSI 10 20% BO-
Jiorn (HampuKiad, i3 KyKypyA3u BOJOTICTIO
35%) abo M’akuii —mist 3HATTS (4-7%) 3 Ha-
CiHHSI COHSIIUHMKY. OIHAK Yy MpoLEeCi 3HATTS
TaKOi BEJIMKOI KiJIBKOCTiI BOJIOTM CYILIapKOIO
TeIUIOTeHepaTop MOBUHEH 3a0e3MeYuTH I10-
Jauy TeIjioareHTa 3 BUCOKOIO TEMITepaTypolo
— 110-115 °C, a npu cCyliHHI B M’SIKOMY
peXMMi — TeIUIoareHT i3 TeMIlepaTypolo Ha
piBHi 70-80 °C.

Egexmuenicmov menaoymeopenHs TOJISITA€
y 30aTHOCTI TeIlJIoreHepaTopa 3a0e3MeuyuTr
BCTAaHOBJICHY TETJIOBY MOTYXXHICTb i B TIEpIIy
Yyepry BU3HAYAEThCSI €(PEKTUBHICTIO CITaIIO-
BaHHS TajnuBa. ToMy [0 TerioreHepaTopa
CTaBJISITbCSI OOIPYHTOBAHI BUMOTM 3aJ0BiJlb-
HO 1 e(peKTUBHO CITaJl0oBaTU HOPMOBaHe 0io0-
MajJMBO, OJHOYACHO 3a0e3Ieuyoun Mpu 1bO-
MY BMCOKY PiBHOMIipHICTh TEIJIOYTBOPEHHSI.
Y upomMy mnpolieci nepiricTb 3a eeKTUBHIC-
TIO YTBOPEHHS TeIja HaJeXWUTh IKepeaam
BUPOOJICHHS TeMJIOHOCiI — Tomui (puc. 7)
Ta CUCTEeMi aBTOMAaTUKM, sIKa Kepye MajbHU-
KaMHu, OCKiJIbKM caMeé BOHM 3a0e3MeuyloThb
MOBHE Ta MPOAYKTMBHE CHalOBaHHS MajuBa
Ta (hOpMYBaHHS TEIUIOHOCISI 3 perjiaMeHTO-
BaHMMM TeMIIepaTypHUMU TMOKAa3HUKAMU i B
MiJCYMKY — €KOHOMIilO MaJiuBa.

TennoobminHuk y cKJiajai TEIUIOr€HEpaTOP-
HOTO KOMIUIEKCY Ma€ po3[iJibHe BUKOHAHHSI.
BaxnuBo, 11100 NMpOAYKTUBHICTh YTBOPEHHS
I = - (
|

e

SISO

PUCYHOK 7 - Mana Tonka TerJsioreHepaTtopa (Ha
(hOTO - 3MiBa, B HMXKHIM YAaCTUHI) 38 TEXHIUHUMU
napamMeTpamMm i TeENNONPOAYKTUBHICTIO ABHO HE y3-
rOOXKYETBbCA 3 MPOAYKTUBHICTIO LLIAXTHOI CYLLIAPKM
(Ha coTo - crpaBa)
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B HbOMY TeIIoareHta Oyja TEXHOJOTIYHO
Y3ro/zkeHa 3 MPOAYKTUBHICTIO CITAIIOBAaHHS
OionasMBa B Tomnui najpbHukKa. Ha ¢iHanb-
HOMY eTami poOOTH 3 TEIUIOBUMM raszamMu i
B TIPOLIECI TETNIOOOMIHY TE€TJIOOOMIHHUK I10-
BUHEH 3a0e3MeUMTU pPErIaMEHTOBAHY TEM-
neparypy TemjoareHTa, 110 HaaXOIUTh Yy
cyuiapky. BaxauBo, 1100 BiH ¢opMyBaB Te-
IUIOAT€HT — YMCTUM BiJl AOMIIIOK 1 CKJIaI0-
BUX FOpPIOYMX Ta3iB.

Ilasuena aemomamuka. BaxinuBo 3a-
O€3IMeYnTH TEXHOJIOTIYHUIA pexXuM Ioaavi
TernjoareHTa 3 TelJoreHepaTropa B CyLIap-
Ky — TIIOCTiiiHy BCTaHOBJIEHY TeMIIepaTypy
TerjoareHTa CyIlIiHHS, 1100 3a0e3rmeuynuT
MaKCUMaJlbHy MPOAYKTUBHICTb CYILIAPKU.
IlepeBuilleHHsST BCTAaHOBJIEHOI TeMIIepaTypu
HarpiBaHHsS areHTa CYIIiHHS TPU3BOAUTH
0 TICYBaHHSI 3€pHa: BUKJIMKAE KOATYJISILIIO
OiJIKa, BTpaTy XUTTEBUX (PYHKIiA HACiHUHU
Ta 11 34AaTHICTb IO MPOPOCTAaHHS, Pi3KO II0-
TipLIyE PO3TSLKHICTh OUIKIB (€HAocHmepMy) i
3HMXKYE KIUIbKICTh KJIEMKOBUHU. 3a3BUyai
CyBOpi TeMmIepaTypHi peXMMH MNOB’SI3aHi 3
aemomMamu3068aHo)  CUCMEMOK)  KepYBAaHHS,
gKa:

- BU3HAYa€ iHTEHCUBHICTb CHAJIIOBAaHHS
OlomnanamBa 1 NIATPUMKY TEMIIEPATypU TEIJIO-
HOCISI Ha BCTAHOBJICHOMY PiBHi;

- 3[aTHa IpalioBaTU B aBTOMAaTUYHOMY
PEXMMI 1 HE 3aJIEKUTD BijJ BipOTiAHOTO Hera-
TUBHOI'O BILJIMBY CTOPOHHIX (paKTOpiB i IO-
MWJIOK OOCJIyTOBYIOUOTO MEPCOHAY;

- BUKJIIOYA€E HEIIPUIYCTUME IePEBUILICH-
Hs TeMIepaTypyu areHTa CYILIiHHS.

Texuiuna maoditinicmb. CTOCOBHO TEILIO-
reHepaTopiB JABa BaXJIWBI TEPMIHU <«MmMepMiH
eUKOpUcmanHus (cayxucou)» i «mexuHiuHa Haoitl-
Hicmb» — B3aEMOIIOB’SI3aHi 1 CBiIYaTh MpPO
TEXHIYHO HAAIiHYy Ta JIOBrOTPUBAJLY CIYXOy
TerioreHeparopa. Pobora TemioreHeparopa
MoB’s13aHa 3 MpoLieCaMU TOPiHHS BUCOKOKA-
JIOpiAiHOrO MajauBa, MPU CIATIOBAHHI SIKOTO
temnepatypa B Tomnui gocsirae 1500 °C. Buco-
Ka TeMIlepaTypa B IepIly Yepry i€ HUIIiBHO
Ha Bclo Tonky. ToMy Bci (pipMu-BUPOOHUKU
MalOTh CBOI TEXHOJIOTIYHI CEKPETH TepMid-
HOI'O0 3aXMCTy KOHCTPYKIIii TeIlIoreHepaTo-
pa, 3aCTOCOBYIOUM HE MPOCTO BYIJIEBOJAMCTI,
a TEPMIYHO CTIliKi HEPXKaBilo4i CTall.
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Texuonoeiuna Haditinicms menioceHepa-
mopa TOB’sg3aHa 3 IpolecaMu TOPiHHS Ia-
JIMBA B TOILI 1 TETUIOYTBOPEHHS B TEMJI000-
MiHHMKY. Lle TOHSTTS HaBiThb HE IMOBMHHO
BMHUKATH Yy BJIACHMKA TEIIOTeHepaTopa.

Ilumannsa exonoeii. Y mpoueci BUKOPH-
CTaHHS TEIUIOr€HEpPaTOpiB BUHUKAE Oijbliie
MUTaHb, MOB’SI3aHUX i3 €KOJIOTi€0, 30KpeMa
3 BUKMJAMHM Ta3iB TOPiHHS, NPOOYKTIB He-
Jonajay Ta iXHbOIO IIKiIIMBOrO BIUIMBY Ha
HABKOJIMILIHE cepeaoBuiie. st ixHboro ycy-
HEHHSI Ta 3MEHIUEHHS IUKIIIUBOrO BIUIMBY
Ha OTOYYIOUE CEepeloBHUILE TEIJIOreHEepaTop
MOBUHEH MaTU B CBOEMY CKJIaJli CUCTEMY ac-
mipariii.

Ha 3arpebyBaHicTh TemioreHeparopa 4ya-
CTO BIUIMBAE HASAGHICMb eHepeoeheKMmuUBHUX
piwiens, SIKi JAIOTh 3MOTy 3MEHIUUTU BTpaTU
TeIJla 3 yci€i MeTajieBOl KOHCTpyKIii. s
IXHbOIO 3MEHILEHHSI 3a3BMYail BUKOPUCTO-
BYETBCS CUCTEMa TeTI0i30J1s11ii. 11 HasBHiCTb
Ta e(peKTUBHICTh 3a0e3Meuye eKOHOMilo 0io-
naJimBa B MPOLIEC] eKCIUIyaTallil, a B XOJOAHY
MOpPY POKY HE 3HMXKYE TEIUIOBY IOTYXXHIiCTh
TerJoreHeparopa.

besneunicmo y pobomi ma npu 6UKOHAH-
HI MexHIYH020 00CAY208Y8aAHHS 3aBXIU Oyja
MEePILIOYEePTrOBOI0 TPU E€KCILIyaTallil Terio-
reHepaTopa, OCKUIbKM BOHA IIOB’SI3aHa 3
0e3IeKOoI0 JIIoJeH, sIKi BUKOHYIOTh O00CIYyro-
ByBaHHS. TOMYy KOHCTPYKIIlisI Ta HOro Tex-
HOJIOTiYHE YCTAaTKyBaHHSI 3 METOI HaJaH-
HSI TeIJIOreHepaTropy 0e3MmeYyHOCTi Mpu MOoro
eKCIulyaTalii MOBMHHI OyTM MaKCHUMaJbHO
aJIarToBaHi Ta BIAMNOBIAATU LIMM BHMOTAM.

He cnin 3a0yBaTu i 1Ipo 1€ OOUH 8axciu-
eull hakmop — nepcouan, SIKWi mpauroBaTH-
M€ 3 TaKMM CKJIQAHUM i JOporuM ooOjaagHaH-
HsIM, SIK TeruioreHepatop. s mepcoHany
BaXKJIMBE 3HAYEHHS MAa€ 3PY4YHICTh i IIPOCTO-
Ta B eKCIUIyaTalil TeIuIoreHepaTopa: SKIIO
00CJIyTOBYBaHHSI Oylae HE3py4YHUM, MpalliB-
HUKU YHUKATUMYTb LIbOTO ab0 pPOOUTUMYTh
e pigumre, HiXk nmotpioHo. TemnoreHepaTop
MOBUHEH 3a0e3MeYyBaTv BUIbHUI JOCTYII 10
30H 0OCJTyrOBYBaHHSI, SIKi YaCTO 3HAXOSIThCS
Ha BHUCOTI.

TennmoreHepatop Moxe 3a0€3MeYUTU HO-
MiHaJbHY 1 HAIHOPMOBY TEIUIOBY ITOTYX-
HIiCTb, OIHAK TaKMil «3amac», SIK IpaBUJIO,
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MOB’SI3aHUM i3 BUKOPUCTAaHHSIM O1J1bIIIOT KOH-
CTPYKIIii, a 1Ie — KOHCTPYKLIiHI MaTepiaun
(MeTas), OLIBILIOI MOTYKHOCTiI €JIEKTPOJABHU-
TYHU Ta, SIK MPaBUJIO, BMILA 1liHA Terore-
Hepartopa. Y Tmpoleci poOOTH 3 HelOBaHTa-
>KEHHSIM 11€ OOYMOBIIIOE CYTTEBE 301LJIbIIEHHS
BapToCTi BUpoOiaeHHsd 1 I'kan Tena.

Baromum KpuTepieM MNPUCYTHOCTI Ha
PUHKY MOXe OyTu .sidepcmeo menjnoceHepa-
mopa neeHoi mapku/cepii/pipmu-eupobHuxka
3a 06 ’emamu npodaxc. CrnoxuBadi BilJarTh
rnepeBary MNepeBipeHMM B yMOBax €KCILIya-
Talil MOIEISIM, a Ha IXHIA OCHOBI — KOH-
CTPYKLiAHOMY BMKOHaHHIO. KOHCTpyKIIiliHe
PI3HOMAHITTS TEIJIOTEHEepaToOpiB Ha PUHKY
— 3HayHe, 1 ¥oro BIUIMB Ha eKCIJIyaTalliiiHi
MOKA3HUKM TaKOX 3HAYHUU. OTpUMaTu Bij-
MOBIJI Ha BCi MATAHHS PO Pi3HOMAHITHICTh
KOHCTPYKIIiA, 1XHI MO3WUTWMBHI IepeBaru Ta
HEHOJIKM JOLIJIbHO 3a pe3yjbTaTaMUu TECTY-
BaHb — JOCHIAHULBKUX, €KCIUTyaTalilAHMX,
a TaKOX 3a OLIIHKaMU TeruioreHeparopa Io-
KYIUSIMU, SIKi BCTUIVIM BCEOIYHO MOro oili-
HUTU B TIPOLIECI €KCIUTyaTallil Ta CEpBICHOTO
00CIyrOBYBaHHSI.

Oo6rosopennsa. Hapasi OinblIicTh TeXHO-
JIOTIA peKyrepalil BignpalbOBAHOIO TeIlIa
HE MOXYThb 0e3MmocepeIHbO MepeTBOPIOBATU
BiAMpallbOBaHE TEIJIO Ha €HEPrilo, HeoOXid-
HY IS IPOMUCJIOBOTO BUPOOHUIITBA, TOMY €
npobyjeMa HU3bKOI €(PEeKTUBHOCTI IEPETBO-
peHHs eHeprii [Zhuang et al., 2023].

HocnimkeHHsT eHeproe(eKTUBHUX IIPO-
LIECIB TeIJIOr€Hepallil y BUXPOBUX CHUCTEMax
TOPiHHS JaJIM 3MOTY PO3POOUTU MOAEb CUC-
TEMU TEeHepallil TeIUIOBOI €Hepril 1 JOCIid-
KyBaTU TapaMeTpy TeIUIoreHepaTopa Mpu
BUKOPUCTAHHI PIi3HUX BUJIB MOAPIOHEHOIO
nanuBa [Fedoreiko et al., 2022].

BupoOHULITBO MaJIMBHUX OPUKETIB MOXK-
JIMBE 3 PUCOBOrO JIYIUIMHHS Ta COEBOI CO-
JIOMH. YCTAHOBJIEHO, 110 Ha SIKICTb MHaJB-
HUX TpaHyJ CYTTEBO BIUIMBAIOTh BOJIOTICTb,
piBeHb mnoApiOHeHHsT Ta (Pi3UKO-XiMiuHi
BJIACTMBOCTI CUpPOBUHM. Teruiora 3ropsiHHS
OTPUMAHMX TBEPAUX OPHUKETIB IEPEBUIIYE
HOpPMAaTHUBHI 3HAYEHHSI €BPONEUCHKUX CTaH-
naptiB [Makarynska et al., 2020].

Ter10o0OMiHHUKM 3HAYHO ITiJABUILYIOThH
e(PEKTUBHICTb TEIUIOOOMIHY BigMpalbOBaHU-
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MU Ta3aMM, 110 MPU3BOAUTH J0 MOKpALIEHHS
MPOAYKTUBHOCTI Ta TeMJ0BOI €(eKTUBHOCTI
cuctemu [Cheng-You Chen et al., 2023].

YcraHOBAEHO TIO3UTMBHUI BIIMB Ha-
MIAHUX JKepesl eHepril Ha 3MIHY KiiMmary,
MoB’d3aHy 3 IpollecaMyd CYLIiHHS 3epHa.
Po3rnsiHyTo migxoay A0 CYLUHiHHS Ta OLliHe-
HO BUKOPMCTAaHHS Pi3HMX BapiaHTIB MajuBa
B 3epHocyiapkax Mictkictio 500 ToH a1 3a-
Oe3neyeHHs1 YyucTinoro goBkiuisl [Shubham
et al., 2021].

CymiHHY 3MiHIOE BJIACTMBOCTI TBEpPAOI
OiomMacHu Ta BIJIMBA€ Ha Ipoliec il moapio-
HeHHs1. BusHaueHo, 1110 TeMIiepaTypa CyIlliH-
Hsl, cUCTeMa MoApiOHEHHsI Ta TUI OiomMacu
BIUIMBAIOTh Ha 11 MoApiOHIOBaHIiCTh [Jewiarz
et al., 2020].

Merton pekyrepallii BiaxiZHOro Temnsia Jo-
CTaTHbO IIMPOKO I €(EKTUBHO BUKOPHUCTO-
BYETbCSI B 3€pHOCYILIApKax i3 OioTernioreHe-
patopamu. Lle 0OyMOBIIOE €KOHOMIIO Teruia
Ta 6ionmanuBa [Song et al., 2023].

JlocniaXeHHsI BUXPOBOrO TeIJIOreHepa-
TOpa, MPOBEIECHI METOJAOM MaTeMaTUYHOIO
MOJICJIIOBAHHS, JAalOTh 3MOIY BU3HAUYUTU Ji-
ana3oH oro poOOTH, OLIIHUTHU TEXHOJIOTiUHi
Ta KOHCTPYKLiliHI MmapaMeTpu, 110 BIUIMBa-
I0Th Ha e€(eKTUBHICThL pOOOTH Ta BiAIOBiga-
I0Th BUMOram eHeproedeKTUBHOCTI [Yaris et
al., 2021].

BukopucraHHs iHTeJIEKTyaJlbHOI CHUCTE-
MU KepyBaHHsI 3a0e3neuye 00rpyHTOBaHEe pa-
LIiOHAJIbHE J103yBaHHS HeCcepTUdIKOBAHOTO
najavBa — BiIXOIM €JI€BaTOPHOIO BUPOOHMU-
LITBa, BiAXOIW 3€pPHOOUYMILECHHS, MOAPIOHEHI
BigXoIu — Ta oNnTUMi3allilo eHeproeeKTUB-
HMX TIPOLIECIB TEIUIOreHepallii, 3MEeHIIeHHS
LIKIIJTMBUX BUKKIIB B aTMocdepy [Fedoreiko
et al., 2022].

MapKeTUHIOBI  JOCIHIIXEHHS (CTaHOM
Ha TpaBeHb 2025 p.) 3acBiguwiv, 11O pea-
Jli3allisl TerioreHepaTopHOro oOJagHAaHHS B
yMOBax YKpaiHU (paKTUYHO MPU3YITMHUIIACS.
BinHOCHE OHOBJIEHHSI PUHKY 3IiCHIOETHCS
TUIBKM Ha TUX IANPUEMCTBAX, 1€ HasIBHE
B eKcIulyaTalii o0JagHaHHS BiaIpalloBalo
CBOI TepMiHM eKCIuTyaTallii. ¥ 1iboMy Ipolie-
ci pakTMYHO OEpyTh y4yacTb TiJIbKWU BiTUM3-
HsHi mignpueMmctBa-BupooHuku IIIT «HBT
-Texnonoriss», TOB «HoBuit EneBatop», Bi-
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HHUIIbKE IpPMBAaTHE BUPOOHMUUYO-KOMEPLIiii-
He Mane mignpueMmctBo «JIOTIPOH», TOB
«I'pexo I'pymr», TOB «TE®®». Tomy MOKHa
3 BIOEBHEHICTIO CTBEPIKYBaTH, IO TEIIO-
Ba MOTYXHICTh TEIUIOT€HEPYIOUOro MapKy B
HaMOJMK4i 5 pOKiB 3a/IMIIUTLCS Ha PiBHI 5
600-6000 M BT, npuyoMy, 3BaKaloyy Ha 3Ha-
YHUI KaIpOBUM «ToJIOd» TMiANPUEMCTB-BU-
pOOHMKIB — HayKOBUIA 1 BHUPOOHUYMIA,
OOyMOBJIEHMI BiiiHOIO B YKpaiHi, — TEXHO-
JIOTIYHOTO MPOPUBY Y CTBOPEHHI MOTY>KHUX
i HAIMOTY>XKHUX KOMILIEKCIB He Oyne. Y mo-
JAJIbIIOMY MOMUTOM OyayTh KOPUCTYBATUCS
TeMJIOreHepaTopy TiOPUIHOrO TUITY (ITOTYX-
Hicte — 1o 10 MBT) Tta TennoreHepaTopHi
KOMIIJIEKCH MOTYyXHicTio 8-12 MBT, HasBHi
y BUPOOHMYOMY apceHasi BITYM3HSIHUX Mif-
MPUEMCTB

BucnoBku. PuHOK TemnjoreHepyrdo-
ro obnagHaHHSA YKpaiHW, TIPU3HAYEHOTO
IJIST BUKOPUCTAHHSI Y TEXHOJIOTISIX CYLLiHHS
3epHa, c(popMOBAHO Malixke COpOKa BIiTUM3-
HSIHUMU  MiAIPUEMCTBAMU-BUPOOHUKAMU.
CymapHa TeruioBa IOTYXHICTh TEIUIOTeHEe-
pyrodoro oO0JagHaHHS, 110 BUKOPUCTOBY-
€ThCSI B YKpaiHi, 3HaXOIUThCSI Ha PiBHI 5,6
I'Br. Moro moctaTHbO, 1100 CYIIWTH BECh
ILOPIYHUI YKPAIHCBKUI ypoxKal KYKYpyd3u
3i 3iiomoM Bojioru 3 24 1o 14% B ociHHil
nepiog TMpoTsaroM 1 KajleHOZapHOro Mics-
. JlinepaMu puUHKY Ta y BUKOPUCTAHHI €
TeJIOreHepyrouye o0JagHaHHS (QaKTUYHO
KUTBKOX  TiANpUeEMCTB-TinepiB. Moro Te-
IUIoBa IOTYXHICTh cTaHOBUTH 5200 MBT
(93% Bim cymapHoi motyxHocTi). Terutore-
Hepyloue oOJlaflHAHHSI PUHKY, 3TiIHO 3 Te-
IUIOBOIO TIOTYKHICTIO, OIM(epeHLiiioBaHe Ha
KJIaCU: HU3bKMI — TEIUIOBA IOTYXHICTh JO
2 MBrT, cepenniii — 3-9 MBT, Bucokuii —
10-15 MBrt, HanBucoxkuit — 16-20 MBt. B
eKCIuTyaTallii JOMiHy€E TeIuloreHepyoude 00-
JlamtHaHHS cepeaHboro (3-9 MBT) kiacy te-
MJIOBOI MOTY>KHOCTI.

BusznaueHo akrTopu, 110 OOYMOBIIIO-
I0Th 3aTpeOyBaHICTh i BUKOPUCTAHHSI TEIIO-
reHepatopa B YKpaiHi. OCHOBHUI i3 HUX
— 3JaTHICTb TeIUIoreHepaTopa / TeIuiore-
HEpaTOPHOro KOMILJIEKCY 3abe3rneuyBaTu 3a-
JIIeKJIapOBaHy ITiANPUEMCTBOM-BUPOOHUKOM
cepenHIO ab0 BHCOKY ITaCOOPTHY TEILIOBY
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MOTYXHICTh. [lapk TemioreHepyr4yoro o0-
JJaIHAHHSI B HAMOIMXKYi 5 pOKiB 3aIMILUTHCS
Ha piBHi 5,6-6,0 I'Bt. TexnonoriuHoro mpo-
PUBY Y CTBOPEHHI MOTY>KHMX 1 HAAIIOTY>KHUX
KOMILIEKCIB He Oyae. Y momajabllIoMy 3amuTi
OyayTh KOPUCTYBATUCS MTOMUTOM TEIJIOT€HE-
patopu TiOpMAHOrO TUIYy Ta TEIUIOTeHepa-
TOPHiI KOMILIEKCH MOTyxXHicTio 8-12 MBT,
HasiBHI y BUPOOHMYOMY apceHasli BITYM3HSI-
HUX MiAPUEMCTB-BUPOOHUKIB.
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Summary

Purpose of the study: to analyse the current state and development trends of the market for
heat-generating equipment used in Ukraine’s agro-industrial sector for grain drying.

Methods: marketing research, analysis, operational evaluation, expert assessment, experimental
research, and standardized methods.

Results. According to marketing research data (as of May 2025), the Ukrainian market for heat-gen-
erating equipment is mainly shaped by domestic manufacturers (approximately forty enterprises), with
minimal involvement of foreign companies. The leading market players have been identified, including
NV T-Tekhnolohiia LLC, Novyi Elevator LLC, TEFF LLC, GRECO GROUP LLC, Gaz Dream, LOTIRON PE/-
UE, Bryh PJSC, and Dunaevetskyi LMZ LLC. The total thermal capacity of heat-generating equipment in
Ukraine is estimated at 5.6 GW, which is sufficient for drying the annual corn harvest during the autumn
period. At the same time, 93% of the total capacity (56200 MW) is provided by several market leaders.

The classification of heat-generating equipment by thermal capacity was carried out as follows:
low (up to 2 MW), medium (3-9 MW), high (10-15 MW), ultra-high (16-20 MW). Medium-capacity equip-
ment dominates in operation. The primary factor determining the demand and efficiency of heat gen-
erators is their ability to deliver the declared nominal thermal capacity (medium or high).

Conclusions. [t was established that the full-scale war has led to a virtual halt in the production
and sale of new equipment. Fleet renewal is occurring mainly through the replacement of equipment
that has exhausted its operational life. It is projected that the thermal capacity of the fleet of heat
generators will remain at the level of 5.6-6.0 GW over the next five years. A significant technological
breakthrough in the development of ultra-powerful systems is not expected due to personnel shortag-
es and manufacturing difficulties caused by the war. Instead, demand will persist for hybrid-type heat
generators (up to 10 MW) and heat-generating complexes (8-12 MW), which are already offered by
domestic manufacturers.

Particular attention is given to the technical characteristics of heat generators that affect their
operational efficiency. The importance of using thermally resistant materials to ensure durability under
high combustion chamber temperatures (up to 1500°C) is emphasized, as well as the necessity of qual-
ified maintenance personnel and operational convenience.

Keywords: market, heat-generating equipment, heat generator, manufacturing enterprises, ther-
mal capacity, influencing factors.
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