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TTonTaBCcHKUI HAITIOHATHHHI TeXHIYHHI VHiBepcHTeT iMeHi FOpig Konapatioka. [TonTaBa, YkpaiHa

EHEPT' OOIIATHII IHKYEATOP
T @®EPMEPCBKHX TA ITPUCA/ITUBHHUX I OCIIOJJAPCTB

IIpoaHamizoBaHi BHPOOHHYI MOXIHBOCTI CYHaCHOIO MApKy NPOMHCIOBHX, (epMepchKHX Ta JOMANIHIX iHKyGaTOpiB; BH-
3HaYeHI OCHOBHI TeXHidHI mpolIeMH iX KoHCTpykuUii. HeJockoHane o01agHaHHA BiTYH3HAHHX NMOGYTOBHX Ta IPAaKTHIHA
BIICYTHICTE (epMepCchKHX iHKY0AaTOPIiE a TAaKO:X BITHOCHO BHCOKA IX eHepro3aTparHicTE CYTTERO CTPHMYIOTE BHPOOHHIITEO
MIPOIVKIIL CiTBCBKOTO NTAXIBHHIITEA. Ha OCHOBi aHAmzy piBHAHHA TeIUTONepeladi depes CTiHKH OropoLKyBATBEHOI KOHC-
TPyKLil iHKy0aTopa BH3HAUeHI OCHOBHI YHHHHKH, IO CYTTE€BO BILUIHBAOTh Ha BTIPATH TeILTOBOI eHepril HHM. 3pofneHHH
BHCHOBOK IIPO 3MeHIIIeHHA TeIUIOBHX BTPaT IUIAXOM BHTOTOBIEHHA OrOpPOIKYBaTIbHOI KOHCTPYKIII iHKyGaTopa Ha OCHOBL
CyJacHHX TeIUIOi30MAMIHHHX MaTepialiB Ta 3aMiHH eIeKTpOMeXaHiTHOI CHCTeMH ofepTaHHA iHKyOaliHHOrO MaTepiamy.
OMHCaHO KOHCTPYKIIIO0 OPHTiHATHHOTO eHeproe(eKTHBHOIO iHKyOaropa, o Moxke GyTH BHIOTOBISHHH fAK ¥ (epMepchb-
KOMY TakK i o6yTOBOMY BHKOHAHHAX | BHKOPHCTAHHH Ha ManHX (QepMepchKHX Ta NpHcaIHOHHX rocrojapereax. [lnd aB-
TOMAaTHYHOIO JTOKaThHOTO Ta JHCTAHIIHHOTO KepyBaHHA MapaMeTpaMH MIKpOKTIMATy iHKyOaTopa pospobieHa «iHTelIekK-
TyalTbHa» aBTOMATHYHA CHCTeMa. BHKOPHCTAHHA MePCOHATBHOIO KOMIT'HOTEPa B KOMILTEKCI 3 Mepexero mpHiamie «TPL]
02 Vaieepcat » BITUH3HIHOTO BHPOGHHIITEA J03BOMAE NIPEACTABIATH BHMIPIOBAHI 3HATSHHA IapaMeTIpiB TeXHOMOTITHOTO
mponecy iHKyGanii B nHGpoeiH i rpadidxid GopMax, a TAKOXK TOKATEHO Ta THCTAHIIHHO KepyBaTH MapaMeTpaMH. B groc-
Ti MeXaHi3My MepeBepTaHHA iHKyOalifHOTO MaTepiaTy BHKOPHCTAHHH TOTOK 3 IpaBiTalliHHHM IepeBepTaHHAM, IO 3MeH-
Tye CIOKHEAHHA e1eKTPOSHePril Ta CIIPOoIye IIpoliec IepeBepTaHH iHKyGalliHHOIO MaTepiaTy.

Kaw4oBi caoBa: iHKy0aTop, OrOpoTKyBaldbHa KOHCIPYKIIA, TeILTooOMiH, MiKpOKTIMAT, JaBad. aBTOMAaTHYHA CHCTe-

Ma, MIKpOKOHTpOIep, BeHTHIATOP, OBITpoodMiH, HArpiead, JOTOK.

Bctyn

ITocTaHOBKA Mpo01eMH. 3 MIOABOK Ba/K/IHBOIL ra-
Ty31 CITBCHKOTO TOCIOAPCTBA - ITAaXIBHHIITBA BHHHKIA
moTpeda CTBOPEHHA MPHCTPOIB A 3iiiCHEeHHA 1HKyOa-
il IITYYHHM IUIAXOM 3a JOMOMOTOK IHKYOaTopiB.
CyuacHHI 1HKy0aTop € BHCOKOTEXHOJIOTIUYHOH) CHCTe-
MO0, IO [03BOJIAE€ OTPHMYBATH BHCOKHH BIJICOTOK
BHBEJIEHHA KypdaT 3 MiHIMaJbHHMH 3aTpaTaMH PYYHOI
TIparii.

3 po3BHTKOM B VKpaiHi (epMepchKHX TOCIIO-
IJapcTB IO0B’fA3aHe 30UTbIIeHHA 00 €MIiB MPOIYKINI ITa-
XIBHHIITBA B CLIBCBKIH MicleBocTi. BHBeneHHA IoMali-
HIX NTaxXiB V HEBEIHKHX KITBPKOCTAX Ha MaTHX (epMep-
CBKHX Ta IPHCAJHOHHX TOCII0IapCTBaX HEMOKIHBE 0e3
3aCTOCYBAHHA IHKYOaTOpIB.

VemimHa 1HKyOaria A€lpb 3aIeKHTh BI MITPHMKH
il 3a0e3NeUeHHA ONTHMAJIbHHX 3HAYEHb TEMITEPATypH,
BOJIOTOCTI, TOBITPOOOMIHY BCepeIHHI iHKyOaTopa Ta
MepiOIHYHOrO IepeBepTaHHA Aelb, Tomo [1, 2]. Buko-
HAHHA BKa3aHHX ONepallii B aBTOMATH30BAHOMY PEKHMI
CYITEBO CIIPOIIYE IPOLEC IX ONTHMI3alil., MiIBHIIYE
e(heKTHBHICTh Ta AKICTH poOOTH IHKyOaTOpa il 3HILKVE
cobiBapTicTh TpomyKiii. OcTaHHIH YHHHHK CYTTEBO
3alIeKHTh BiJ PIBHA €HEProOIaIHOCTI IHKyGaTopa.

ITpomucIOBI 1HKyOaTOpH THIY «YHIBepcam» Ta
IVII-®-45/IVB-®-15 MalwTh HH3KY HEIONIKIB. ceper
AKHX JOpOre eIeKTPOHHE OO0TaJHAaHHA 1HO3EMHOTO
BHPOOHHIITBA, BIJICYTHICTh MOKTHBOCTI AHCTAHINIHHOTO
KePyBaHHA TEXHOIOTYHHM IIPOIIECOM, HEPIBHOMIPHICT
PO3MOOLTY TeMIepaTypH BCEPelHHI IHKyOalifiHOi Ka-
MEpPH, a TaKOK HH3Ka TEXHIYHHX HEOMTIKIB.

CyuacHe iHKyOamifiHe 06TagHAHHA MIPOBIIHHX CBi-
TOBHX KoMmmaHifi Petersime Incubator Co (Bembris).
Linko ([danis). NatureForm Hatchery Systems (CIIIA).
Viktoria (Itamisa). «Pas Reform Hatchery Technologies»
(Higepnaumm)., «Petersime» (Bemsris), «Jamesway» (Ka-

Hama). Nature Form (CILIA), «Hatch Tech» (CIIIA) Tomo
BIPI3HAECTRCA TABHIICHOK (VHKIIOHATRHICTIO Ta Bil-
MOB1/Ia€ BCIM BHMOTAM NTaXiBHHKIB. [I0BHa aBTOMAaTH3a-
i 1HKyOaTOpIB JO3BOAE 3BECTH YUacTh TIOJHHH B
TEXHOIIOTTYHOMY IIpoIleci 1HKYOaIi 10 MIHIMyMY, OJJHAK
BapTiCTh 001a/THAHHA BKA3aHHX KOMIIAHIH CYTTEBO Iepe-
BHIITy€ BapTICTh aHATIOTIYHOTO BITUH3HAHOTO 001IaIHAH-
HA, IO CYTTEBO CTPHMYE Horo 3acTocyBaHHA [1].

Hapazi BimoMa HH3Ka KOHCTPYKIIH MOOYTOBHX iH-
Ky0aTOpiB A7 MAIHX CLTBCHKHX BHPOGHHKIB MPOIYKIIT
nTaxiBHHNTBA. Lle iHKyOaTopH «Double Micro Battery
90», «Kypouka paba Ib-130», «Temryma», «Hacemka
IB-140». «Tarmem-80 + Bomoricts» Ta iHmi [1].

Bitum3HAHi MOGVTOBI 1HKYOAaTOPH I 3acTOCY-
BaHHA B NpHCaAHOHHX rocmogapctBax THiy  IBM-30,
MI-30 Ta iH. MarTh HeJOCKOHATe OO0TaJHAHHA ITIA
CTBOPEHHA MIKPOKTIMaTy B 06°eMi 1HKyOaTOpa Ta KOHT-
poro # KepyBaHHA MapaMeTPaMH TEXHOJIOTIIHOro Ipo-
mecy iHKyOarii. HeqocKOHAIHM Ta €Hepro3aTpaTHHM €
TAKOXK 1 MEXaHI3M MepeBepTaHHA A€ [2].

MeTta agocaigkedb. 3 ypaxyBaHHAM 3POCTaHHA
00’ €MIB MPOIYKIIi NTaXiBHHITBA Ha MAIHX (epMepch-
KHX Ta NPHCAJHOHHX TOCHOAapCTBaX Iepel] aBTOPaMH
MOCTABJIEH 3aBJIaHHA:

— MpoaHaTi3yBaBIIH PIBHAHHA TEILTONEpeaadi BH-
3HAYHTH YHHHHKH, [0 CYTTEBO BIUTHBAIOTH Ha BTPATH
TEILTOBOI eHeprii IHKyGaTopoM:

— CYTITEBO 3MEHIIHTH TEIUIOBI BTPATH IILIAXOM
BIIPOBAIKEHHA OTOPOIKYBAIbHOI KOHCTPYKIIT 1HKYyOa-
TOpa, BHIOTOBIEHOI HAa OCHOBI CYYacHHX TEILTOi30IA-
IMfHAX MaTepiaiB;

— PO3POOHTH H BHTOTOBHTH MaKeT YHIBEPCAIBHOTO
thepmepcrkoro (06’em Gimpmme 250 sgenp) iHKyOaTOpa Ta
MaKeT VHIBEpPCAIbHOro I00yTOBOrO (00°€M MEHIIe
200 semnp) iHKYOaTOpa:

— PO3POOHTH CHCTEMY aBTOMAaTHYHOTIO KepyBaHHA
mapaMeTpaMH MIKPOKTIMATy 00’ eMy 1HKyGaTopa;
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— po3paxyBaTH Ta MiaiGpaTH OCHOBHI KOMITOHEHTH
ABTOMATHYHOI CHCTEMH KePYBAaHHA BITYH3HAHOTO BHPO-
OHHIITBA:

— PO3pOOHTH TPOCTY, HANIHHY Ta €HEProoIIagHy
KOHCTPVKIII0 IPHCTPO UTA HepeBepTaHHA 1HKyOaIii-
HOT'O MaTepiay.

AHagi3 ocTaHHIX JocTiTKeHb i mydaikamii. [lo-
Ope BiZOMO, IO TIPH TPOXOKEHHI ETeKTPHIHOTO
cTpyMy [ depe3 Pe3HCTHBHI Harpieadi IMOBITPA iHKyOa-
Topa Ha MPOTA3l Yacy T B OCTAHHIX BHOLTAETHCA Killb-
KiCTB TelIoTH O, . IO BH3HAYAETBCA PIBHAHHAM [4]:

0, =IR-t. (1)

Ha meBHOMY eTami po3BHTKY eMOpioHa AfIe BHII-
7A€ KUIBKICTh TeIIOTH (,. aHAMTHYHE BH3HAYECHHA

AKOI MPAKTHYHO HEMOKTHBE.

OmHOYacHO 3 BHOITEHHAM TeIlla HarpisadaMu O,
Ta eMOpioHaMH O, TpPHCYTHI BTPAaTH TEIUIOTH dUepe3
CTIHKH OrOpOIKYBaIbHOI KOHCTPVKIII IHKyDaTOpa:
KITBKICTh TEIUIOTH, OOYMOBIEHAa TEIUIOBHM BHIIPOMI-
HIOBAHHAM Ta KUTBKICTh TEIUIOTH., IO HAaJXOJHTh B
00’ eM iHKyGaTOpa 3 MPHILTHBHHUM IIOBITPAM.

BTpatH Temw1oTH Yepe3 CTIHKH OrOpOKYBaTbHOI
KOHCTPYKIII] BH3HAYAFOTHCA JBOMA YHHHHKAMH — IIIIA-
XOM TEIUTonepeadi Ta TEIUIOBHM BHIIPOMIHIOBAHHAM.

BTpata TemtoTH (J; LITAXOM TeIUIoNepedadi de-
pe3 CTIHKH OropoKyBaldbHOI KOHCTPYKIII BH3Hada-
IOTBCA PIBHAHHAM, [k [4]:

0y =—F (=T %, @)

Je R - omip Terlomepeaadi OropoKyBaTbHOI KOHC-
TPYKIIL. (M .% C)Br; F- saramsHa Iwioma ITOBEPXHI
CTIHOK KOHCTPYKWIi i1HKyOaTopa. M — TeMIIepaTypa
BHYTPIIIHBOI Ta 30BHIMIHLOI MOBEPXOHb, C: T — Iepiog
mepefadi TEIUIOTH HYepe3 OropOo[LKYBAIbHY KOHCTPYK-
miro iHKyOaTopa, C.

Kimpkicte TemaoTH (4. O0YMOBIEHAa TEILIOBHM
BHIIPOMIHIOBAHHAM [3] BH3HAYaeThCA PIBHAHHAM, J[K:
4

T, (3
\100,] § ®)

._( 4 ’
j1 j2
Oy =0¢p -2y Il\ﬁJ -

Bm
oe ¢y = 5.6?174
M -K

— KoeiIlieHT BHIPOMIHIOBAHHA
a0COIIOTHO YOPHOrO TilA: €, — NPHBEICHHH CTYIiHb

YOPHOTH BHIIPOMIHIOKOYO] Ta ITOTTTHHAKOYO! TOBEPXOHb.

KinpkicTe TemnotH Os. IO HAOXOIHTE B 00 €M
1HKy0aTOpPa 3 IPHIUTHBHHM MOBITpAM [3], JTx&:

Os=c-L-p-(t;—1;)-T. )

Je ¢ - TermtoeMHicTs mositpa. JUx/(xr - ¢ C): Lm2 -

MOBITPOOOMIH B iHKyGaTOpIi. alle: p — I'yCTHHA IIOBIT-

pa. k2ar: fz.1; — TeMIepaTypa BHYIPIIIHBOIO Ta 30B-

. - 0
HINTHROTO TOBiTPA, C.

IIpu poboTi iHKyDaTopa B ONTHMATBHOMY PEKHMI
CTIOCTEPITaeThCA TETLTOBHI GaTaHe:

O +0=03+04 +0s. (5)
OcHoBHa YyacTUHa

CKOHCTpYHOBAaHHH 1 BHTOTOBICHHH TIFOUHI MaKeT
IHKyGaTOpa. o MOKe GYVTH BHTOTOBICHHH V (epmep-
CBKOMY Ta B IOOYTOBOMY BHKOHaHHI. CXeMa MakKeTy
IpeicTaBlIeHa Ha pHC. 1.

1 12

_ —_—

PHe. 1. KoHCTpyKIIiA MakeTa iHKyGaTopa

Pe3HCTHBHHMH HarpiBauyaMH IOBITPA IHKyOaTopa
CIYTYIOTE iH(PauepBOHI TaMITH pO3:KaprBaHHA 2. BH-
MIPIOBATbHI IEPeTBOPIOBAYl TEMIIEPATYPH 8 KOHTPO-
JIIOFOTH 11 3HAYUEHHA ¥ IBOX 30HAX 00 €MYy.

Jlna 3abe3medeHHA MiHIMATBHHX BTpaT TeIUIa dHe-
pes xopIryc iHkyGaTopa O3 00’eM Mik HOro MOABIHHH-
MH CTIHKaMH 3aIIOBHEHHH MiHepaIbHOK BaTOK HA CHH-
TeTHYHOMY 3B’ A3VKOUOMY - TEIUIOI30IAIIHIM MaTepia-
JIOM, IO XapaKTEPH3YEThCA HH3BKHM Koe(illleHTOM
TertonpoBigHocTi A [3].

3MeHIneHHA Koe(illieHTY TEILTONMPOBiTHOCTI Tell-
ToizonAwiiiHoro Martepiaay (R =3§/.) OocarHyTe 3a-
BIIKH IOKPHTTI BHYTPIMIHIX MOABIHHHX CTIHOK ITYMO-
I30TIOIYHM ~ aTMOC(HEPOCTIHKHM — TeILTOI30THTHM
TePMOCTIHKHM TaTekcoM [4].

OmHHM 3 OCHOBHHX IIapaMeTpiB, AKHH CYTTEBO
BIUTHBA€ Ha PO3BHTOK eMOpPIOHIB B IHKYOAaTOpi. € Kilb-
KICTh BYTJIEKHCIOrO Tra3y. IO BHIUIAETBCA B HOrO
o0’emi. ITIpH TEPEBHIIEHHI OMYCTHMOIO 3HAYCHHA
KOHIIEHTpAIIil BYIJIEKHCIOro ra3y B 006 eMi iHKyOaTopa
MPOIIECH PO3BHTKY eMOPIOHIB 3aBMHPAOTB.

JloTpHMaHHA JOIyCTHMOTO 3HaYeHHA KOHIIEHTpPa-
I1ii BYTTIEKHCIIOTO Ta3y 3abe3NnedyeThca Oe3lepepBHO
ITHPKYTIAIIEI0 TTOBITPA B 00°eMi iHKyOaTopa. IO CTBO-
PIO€ IBOIIBHIKICHHH BEHTHIATOP 3 Hepe3 IOBITPAHHE
KaHaI B Kopiyci 4. GokoBa cTiHKa 11 AKOTO Mae HH3KY
OTBOpIB: 3alpPOIIOHOBaHE IHKEHEPHE pillleHHA 3abe3rre-
Yye ONTHMAIbHHI MOBITPOOOMIH V TEXHOIOTITHOMY
o0’eMmi iHKy0aTopa Ta CTBODIOE ONTHMAalbHI YMOBH
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PiBHOMIipHOTO 00IrpiBY iHKyOalifiHUX Aenb. BeHTHIA-
Top 3ade3ledye TakoxK pPoOOTY MPHILTHBHO-BHTIKHOL
BEeHTH/LAIIL Uepe3 TeXHOIOTuHI OTBOpH 5 Ta 12.

J11a BHOOpY BEHTHIATOpPA Ta HOrO €IeKTPOJBHIY-
Ha poO3paxyeMo IOBITpooOMIH B 00’eMi I1HKyDaTopa.
BeanunHa MOBITPOOOMIHY 3a BYITIEKHCIHM Ta3oM [5] B
06’emi iHKybatopa L, . M'/TOZI, BH3HAYAETBCA CIIiB-

B1IHOIIIEHHAM
G

<oy

Ly =——2 (6)
“ ksuo 'ksx

me Ggo, — KUIBKICTB BYITICKHCIIONO rasy, IO BHIITA-

€TbcA B 00'eMi iHKyOaTopa. .1/200; kg,,; — KOHIIEHTpalid
BYITIEKHCIIOTO Ta3y B IOBITPI. AKHI BHOATAETBCA 3 iH-
Kybatopa. 1/ar; k,, — KOHIIEHTPAIIiA BYTTIEKHCIOTO ra3y
B TOBITPI. IO TOJa€ThCA B IHKYGATOP. 1/Ar.

3 ypaxyBaHHAM TEXHIYHHX BHMOT J0 iHKYOaTOpPiB
[5]. pexomeHOamii Ta pe3yIbTATIB JOCTIIKESHb [HCTH-
TYTY OTaxiBHHNTBA YAAH 3HaueHHA KPaTHOCTI IOBIT-
pooOMiHY 1HKy0aTopa 3aae/kKHTh Bi BHOY MTaxXiB. Tep-
MIHY PO3BHTKY eMOpIiOHIB 1 mepe0yBae B Mekax Bim 2
mo 20 (mpH bOMY MaKCHMAalbHE 3HAYEHHA KPATHOCTI
MOBITPOOOMIHY JOpiBHEOE 24).

O6’em 1HKyOamifiHOI KaMepH BHI'OTOBJISHOIO aB-
TopaMH MakeTa IiHKyOaTopa ((dhepMepchKHI BapiaHT)
CTAaHOBHTB 1 M° 1 TOMy, GepydH [0 YBarH Te. IO BEHTH-
1ATop 3/4 cBOEI IPOIYKTHBHOCTI BHTpavae Ha IepeMi-
IIeHHA MOBITPA BCEPEIOHHI iHKyOamifiHoro o6 eMy. mo-
TpiGHO, 3 ypaxyBaHHAM KoedillieHTa 3amacy, odpaTH
BEeHTHJIATOP. BUTPATH IMOBITPA AKOr0 HE MeHIIi Hixk 90
M/TO.

3 BpaxyBaHHAM IIOCHISHOTO BHALIEHHA eMOpio-
HaMH BYTJIEKHCJIOTO Ta3y Ha OCTaHHIHA cTamil iHKyOarmii
oA 3a0e3nedeHHA PO3PaXyHKOBOTO IOBITPOOOMIHY
JIOIITPHO BCTAHOBHTH IBOIIBH/IKICHHH BEHTHIATOP
BEHTC 150 MA 01. MakcHMalbHa TPOIYKTHBHICTB
KOTPOTO CTaHOBHTH 110 M>/TOL.

3rigHo DOBiOHHKA [6]. MOTYKHICTE €IeKTPOIBHIY-
Ha (KBT) BeHTHIATOpa IPH HEXTYBaHHI 3MiHH I'YCTHHH
MOBITPA BH3HAYAETHCA CITIBB1THOIIEHHAM

3.6-p-L

P= ks (H)

nsae
JIe p — THCK TIOBITPA, IO CTBOPIOETHCA BEHTHIATOPOM,
Ia: L — BUTPATH HOBIiTPA, M /TOI.
3aranpHui KK]I BEeHTHIATOpPHOI YCTAaHOBKH CTa-
HOBHTE:

Nzaz = Mg " Nup " Naep - (8)

ne m, — KK BentHaaTopa: — KK]JI mpuBoza;

Ny
Niep — KK mepenadi.
Koediuient 3amacy k., mpritMemo piBHEM 1.1.
Po3paxyHOK [1a€ 3HaYeHHA BETHYHHH ITOTYKHOCTL
€IEeKTPOABHIYHA, IO CTAHOBHTE 7 BT. J[BHTYH MOTYX-
HicTI0 7.6 BT po3paxoBaHHH Ha O3MeUHY HAIpPYTY
skHBIeHHA 12 B cTymena 3zaxucry [P 24, AKHM yKOMII-

JIEKTOBAHHH BEHTHIIATOD, MPHAATHHH A1 TPHBEISHHA
B PyX 00paHOTO BEHTHIATOPA.

JI711 KOHTPOIIBOBAHOTO Ta KEPOBAHOTO 3BOIOKEH-
HA aTMoc(hepH 1HKYDaTOpa BHKOPHCTOIMBYIOTECA BaHHA
3 BOJOK 6. TeHepaTop TYMaHy 7 Ta BHMIipPOBaIbHHI
MEePETBOPIOBAY BOIIOTOCTI 9.

[HKYOaUifiHMi MaTepial 3aKIagacThcA B T0TKH 10.
J1a 3ale3medeHHA NPHPOJHOTO (TOPH30HTAIBHOIO)
crioco0y BKIaIaHHA A€Nb Y IOTOK 1HKyOaTOpa, OMTHMa-
TBHOTO PEXHMY IepPEeBEPTaHHA A€Ih HABKOJIO ILEHTPY
MacH, 3MeHIIEeHHA aepOJHHAMIYHOTO OIOpPY IIOTOKAaM
TEIIOTO TOBITPA Ta IIIBHINEHHA EHEpProoIladHOCTI
IPHCTPOK MEPIOTHIHOTO IepPeBepTaHHA 1HKYOaIliHHOr O
MaTepiaTy 3a paXyHOK BHKOPHCTAHHA eHeprii rpa.iTa-
IMifiHOro Io7A MaKeT IHKyDaTopa VKOMILIEKTOBaHHIA
JTOTKOM 3 TPABITAllifiHHM IepeBepTaHHAM [7].

J11a 3a0e3neueHHA NlepeBepTaHHA A€lb Oe3 3aTpaT
EIIEeKTPHYHOI €HEePril JIOTOK YCTAHOBIHOETHCA B HATIPAM-
Hi. po3MiIIeHi Ha CTiHKax iHKyGaTopa. mia kyroM 6° 1o
TOPH30HTATBHOI MOBEPXHI Ta 3aBAHTAKYEThCA 1HKYOa-
IIfHAM MaTepiaaoM, IO IMOACHIOE PHC.2.

Puc. 2. JIoToK iHKyGaTOpa 3 TPaBiTAlliHHAM [IepeBepTaHHAM
(BHrIAz 3 GoKy)

B ycTaHOBIeHHH TepMiH. BH3HAUEHHH HeoOXina-
HOI0 YMOBOK [ ONTHMAIBHOTO PO3BHTKY IUIOAY AiH-
me, giaMerpoM D IepeHOCHTbCA BPYUHY 3 HIDKHBOI
YaCTHHH JIOTKA Y BEPXHE 3BLIBHEHE MICIIE, IO JI03BOIIAE
PEeIlTi A€lp MiJ Jl€F0 TPAaBITAIHHOIO MONIA BITBHO ITe-
PeKodyBaTHCA 10 MapalelbHHX CTPICKHAX Ha 3BLIbHE-
HY BiJicTaHb D, 3a0e3NeuydH MPOXOIKEHHA IOBEPX-
HEH0 KOKHOTO Sifllf NUTIXY, SKHil jopisHioe 7D/2 . Ta
iX mepeBepTaHHA Ha KyT 180°.

CHcTeMa aBTOMATHYHOIO KePYBaHHA IMapaMeTpa-
MH MIKpOKIIMaTy 00’eMy IHKy0aTopa CTBOpPEHa Ha
OCHOBI IpOrpaMoBaHOro IH(ppororo mpuaagy «TPLT 02
VHiBepcar ».

CTpyKTypHa CXeMa CHCTEMH 1A aBTOMAaTHYHOTO
BHMIPIOBaHHA, JOKAJTBHOIO Ta JHCTAHITHHOIO Kepy-
BaHHA TEMIIEPATYPOK, BOJIOTICTIO IOBITPA Ta BMICTOM
BYIJIEKHCIIOTO Ta3y HaBeIeHa Ha PHC. 3.

Ha BXi IepImoro JBOKaHATBHOTO mpHIagy «TPLT
02 VHiBepcan » MOJAIOTHCA €1eKTPHYHI CHTHATH £; Ta
€ BIJ TepMomap, IO BHMIPIOIOTh TEMIIEPATYPY B HHK-
Hifl 1 BepxHiil 30HaX 00’eMy IHKyOaTOpa Ta IEPETBO-
PIOIOTBCA 3@ JTOIIOMOTO AHAJIOTrO-ITH(PPOBOrO IMEPETBO-
proBaua B HGPOBY hopMy.

CHrHamTH, 3HAYeHHA AKHX 300paxyrOTheA Ha ITH(D-
POBOMY IHAHKATOPIi. 06POOIAFOTECA MIKPOKOHTPOISPOM
MpPHIAIY, MOPIBHIOOTHECA 3 BETHYHHOK CHIHATIB 3aa-
BaYiB Ta KEPYIOTh BHXITHHMH OIITOCHMICTOPAMH IBOX
KaHaIiB MPHIaIy.
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Puc. 3. CIpyKTypHA cXeMa CHCTEMH
1715 aBTOMATHYHOIO EHMIpIOBAHHA Ta KepyBaHHA apaMeTpaMH MiKpOKTiMaTy B 06’ eMi iHKyGaTopa

PexxHM HellepepBHOTO KEePYBaHHA TeMIIEPaTyPORD
3OIACHIOETBCA 3a JIOIIOMOTOK HarpiBaua IIOBITPA ¥
BHITIA1 YOTHPHOX CISKTPHYHHX IH(PauYepPBOHHX TaMII
PO3KaprOBaHHA.

Hpyruit mputag «TPL] 02 VHiBepcaT » Kepye Bo-
JIOTICTHO aTMOC(EpH.

JIna Ge3mocepeIHHOr0 BHMIPIOBAHHA BOJOTOCTI
MOBITPA 00paHHil BHMIPIOBAIBHHI IEPETBOPIOBAY BO-
morocTi IB-2. i3 uyrmuBuM exeMenToM HIH 4000 dip-
M «Hontywell»., IpHHIHI Oif KOTPOro IPYHTYETBCA Ha
3MiHI BIZHOCHOI JieTeKTPHYHOI MPOHHKHOCTI TepMope-
AKTHBHOTI'O TTOTIIMEPY, IO 3aIIOBHIOE MPOCTIP MIK JBOMA
IUIATHHOBHMH 0OKIIaJIHHKAMH €MHICHOI CTPYKTYPH.

ENexTpHYHHI CHTHAT €3 BiJ BHMIPIOBAIBHOIO ITe-
peTBOprOBada BOJIOrocTi 00pOdIAEThCA MIPHIAIOM aHa-
JIOTTYHO.

SIX BHKOHABYHH MeXaHi3M, MO MiJ €JHAHHH 0
BHXOAy mpHaany «TPI] 02 VHiBepcanl » Ta HiATPHMYE
3aJaHy BOJIOTICTh IMOBITPA 1HKyOaTopa. BHKOPHCTAHHI
YIBTPa3BYKOBHI reHepaTop TyMaHYy.

Tpetiit mpunag «TPL] 02 VHiBepcaT » Kepye Io-
BiTpoOoOMiHOM B 00°'eMi iHKyGaTopa. EIeKTpHUHHI
CHTHAl €; BIJ Ta3oaHaTi3aTopa. IO BHMIPIOE BMICT
BYITIEKHCIIOTO Ta3y, TaKoX 00poOIA€ThCA MPHIAI0M,
AKHH Kepye poOOTOK IBOIIBHIKICHOTO BEHTHIATOPA
JUTA TMATPHMKH 3aJaHOTO BMICTY BYTJIEKHCIIOTO rasy y
BKa3aHOMY o00’eMi. IIpH 30iTBIIEHHI KOHITEHTpaIii
Byriekuctoro rasy «TPI[ 02 VHiBepcad » BKIHOUAE
MiJIBHINEHY IMBHJIKICTH 00EPTaHHA Balda BEHTHIATOPA,
IO TIPH3BOAHTH JI0 MPHCKOPEHOTO BHBOIY BYTJIEKHCIIO-
ro ra3y 3 iHKyOamifiHoro 06’eMy Ta 3ade3medye 30ara-
UeHHA IOBITPA 00° MY IHKyOaTopa KHCHEM.

Po3poOneHi aBTOMAaTHYHA CHCTeMa KePYBaHHA Ta
mporpaMHe 3a0e3leueHHA Jal0Th MOAKTHBICTE OIEPaTH-

BHOT'O JIOKAJBHOIO Ta JHCTAHIIHHOIO KepYBaHHA TeX-
HOTOTIYHHM IIPOIECOM IHKyOalli fAelb, 3a0e3medyrun
HOT0 ONTHMaTIbHI YMOBH.

IligwTroveHHiE OO0  Mepeki  IIepCOHATIbHHI
KOMIT F0Tep (AHB. pHC. 3) 3a JOIIOMOIOK IIePETBOPKOBaA-
ya iHTepdeiicy RS-485 [8] Ha ocHOBI po3pobIeHOro
IporpaMHOro 3abe3MedeHHA [03BOJIAE TPEACTaBIATH
BHMIPIOBAaHI 3HAYEHHA TEeMIIEpaTypPH Ta BOIOTOCTI B
mHGpoBii 1 rpadiuHii dopMaX. a TAKOXK JTOKATBHO Ta
JHCTAHIIIHO KEPYBaTH TEXHOIOTTYHHMH IIPOIIECaMH,
OB’ A3aHHMH 3 1HKYOAIll€0 A€Ib 3a J0IMOMOror IHTep-
HET MEepPeKi.

BucHoBKu

CKOHCTpYHOBAaHHH 1 BHTOTOBICHHH Iir0UHIl eHep-
TOOIMAIHHI MaKeT iHKyGaTopa, 1o Moke OVTH BHTOTO-
BJIEHHH AK ¥ (hepMepchbKOMY Tak i B TOGYTOBOMY BHKO-
HAHHAX.

B AKOCTI MPHCTPOI MEPIOHYHOTO NepPeBepPTaHHA
IHKyGaIiiiHOro MaTepiaay BHKOPHCTAHHI eHeprooma-
HHI TpaBiTalifiHUI JTOTOK. IO 3a0e3meuye MPHPOIHHIH
(TopH30HTAIBHHI) crmoci0 VKIaZaHHA A€Ib. ONTHMATIh-
HHI PEeKHM IepPEeBEPTaHHA A€Ib HABKOIO LIEHTPY MacH,
3MEHIIEeHHA aePOJIHHAMITHOIO OIIOPY IMOTOKAaM TEILTOro
MOBITPA Ta IIJBHINEHHA €HEPrOOMIaJHOCTI IPHCTPOIO
MePiOIHYHOrO IMepeBepTaHHA 1HKYOaIiiiHOTo MaTepiary
32 paxXyHOK BHKOPHCTAHHA €HEpril TIpaBiTalliiHOrO
TIOJIA.

BHKOHAHO PO3PaxXyHOK OJHIEI 3 OCHOBHHX CHCTEM
TEXHOJIOTIYHOr0 MPOIeCY IHKyOamii HA€lp — CHCTEMH
30araueHHA KHCHEM TEXHOIIOTITHOTO 00’ eMYy.

Po3poOneHa cHcTeMa aBTOMATHYHOTO KepyBaHHA
mapaMeTpaMH MIKPOKIIMATy Ha OCHOBI BITUH3HAHOTO
mH(poBoro nputany «TPL] 02 VHiBepcam ». IIo J03Bo-
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e 3abe3meuyBaTH Ta MATPHMYBATH ONTHMATbHI Ma-  TIPEACTABIATH BHMIPHOBaHI 3HAUeHHA MapaMeTpiB Tex-
paMeTpH MIKPOKIIMATy B 1HKyOaTOpi. HOIIOT1YHOTO TIpollecy iHKyOamii B mudpoBii 1 rpadid-

TTiAKTIOYEeHH TIePCOHATBHOTO KOMITEOTEpa 0  Hiff opMax, a TaKoXK JOKaTbHO Ta JHCTAHIIHHO Kepy-
Mepesxi mpuiagis «TPI] 02 VwiBepcal » J03BOIA€  BAaTH HHMIL

CITMCOK JIITEPATYPH

1. TexHomorid BHPOGHHIITEA NPOIYKIil NTAXiBHHAIIEA: [IiIPYIHHK 1714 CTYIeHTiE BHITHX HAaBYATLHHX 2aK1amis/ Bopozai B.IL.,
Caxaupkst M.L, Beprifiuyk A.L Ta iH. — Bigaung: Hoea kaHra, 2006. — 360 c.

2. 300THTHEeHA ¢ OCHOBAMH IPOeKTHPOBAHHS XHBOTHOBOIYECKHX 005eKT0R: yaebHoe mocodne — CII6.: Jlans, 2006. — 224 c.

3. JBH B.2.6-2006 TemnoBa izomAnia Gyaieens . — K.: MiHperioH Vkpainu, 2016. — 73 c.

4. TlateHnt UA 63680 Vkpaiga, MIIK (2011.01) C09]] 5/00. IIIyMoiz0mTr0r4HE aTMOC(epOCTiHKHH TeIlI0i30I0IHE TepMo-
cTifkui narekc (IIIATTII) / €.C. KocTrokeBHY; 3adB1. 12.08.2011., omydm. 10.10.2011. — Brom. Ne 19.

5. TOCT 21056 — 75. IaxyGatopH. TexXHi49Hi BHMOTH.

6. CIpaBoYHHK II0 aBTOMATH3HPOBaHHOMY 3IeKTponpHBoay/ ITox pen. B.A. EmHceeBa H A.B. IIIHHAHCKOTO. — M.: DHeproHs-

Imat, 1983. —6l6c.

7. Tlatent UA 131989 Vkpaina, MIIK A01K 41/06. Jlotok iHkyGaTopa 3 IpaBiTamifiHuM mnepeeepTaHHAM / B.B. Bopm,
0.B. Bopm, O.B. Ilyaera, O.I Bracerko, B.IT. Benemyk; 3age1. 30.07.18., omy61. 11.02.2019. — Brom. Ne 3.

8. Saravanan S., Hailu M., Gouse G.M., Lavanya M., Vijaysai R. (2019) Design and Analysis of Low-Transition Address
Generator. In: Zimale F., Enku Nigussie T., Fanta S. (eds) Advances of Science and Technology. ICAST 2018. Lecture Notes
of the Institute for Computer Sciences, Social Informatics and Telecommunications Engineering, vol 274. Springer, Cham,
DOT: http://doi.org/10.1007/978-3-030-15357-1_19

PemneH3eHT: I-p ¢.-M. Hayk, mpod. O. I. BiaceHKo,
IHCTHTYT (i3HKH HANIBMIPOBITHHKIE

imeHi B.€. Jlamkaproea HAH Vipains, KaiB.

Received (Hagifimma) 16.01.2019

Accepted for publication (TIpaiiHATa J0 APYKY) 27.02.2019

JHeprocbeperalomHi HHKY6aTOp 1714 GepMepPCKHX H IPHYcaIedHBIX X03AHCTE
B. B. Bopm, E. b. Bopm, B. O. XaHtokos, f1. B. OITHHHEIK

ITpoaHaTH3HPOBAHEI IPOH3BOICTBEHHbIE BO3MOKHOCTH COBPEMEHHOIO IIapKa MPOMBIIIISHHBIX (DepMEepPCKHX H JOMAIIHHX
HHKY0aTOpOB; OIIpeJeleHbl OCHOBHEIE TeXHHYecKHe NpoGIeMbl HX KOHCIPYKUHH. HecoBepmeHHOe 060pyIoBaHHE OTedeCTBEH-
HBIX GBITOBBIX H IIPAKTHYECKOE OTCYICTBHE (epMepCKHX HHKYOaTOpPOB a TakKe OTHOCHTEIhHO BBEICOKAA HX 3Hepro3aTpaTHOCTh
CYIIECTBEHHO CASP:KHBAKOT [IPOH3BOACTEO MPOIYKIHH CelIbCKOI0 IITHIEBOACTEA. Ha OCHOBE aHATH3a ypaBHEeHHA TeILIoNepela-
9H 9epe3 CTeHKH oI pakIaromlell KOHCTPYKIHH HHKY0AaTopa OIpeIeIeHbl OCHOBHBIE (DAKTOPEL, KOTOPEIE CYINECTBEHHO BIHAIT Ha
IIOTePH TeIIOBOH 3HeprHH HM. CIerlaH BBIBOJ 00 yMeHBIIeHHH TeIIOBBIX IIOTeph IyTeM H3TOTOBISHHA Orpakiaromleil KOHCT-
PYKIHH HHKYGaTopa Ha OCHOBE COBPEMeHHBIX TeIUIOH3OIAIHOHHBEIX MAaTepHATOB H 3aMeHBl 3IeKTPOMeXaHHIeCKOH CHCTeMEI
BpallleHHA HHKyOAIlHOHHOTO MaTepHanta. OIHCAHbl KOHCTPYKIHI OPHIHHATBHOTO 3HepPro3(hdeKTHBHOTO HHKY0aTopa, KOTOPEIi
Mo:keT OBITh H3TOTOBISH Kak B ()epMepcKOM Tak H GHITOBOM HCIIOTHeHHAX H HCIOIB30BAaH Ha MATbIX ()epMepcKHX H IpHyca-
JeGHBIX Xo3AHcTBax. 19 aBTOMaTHIeCKOrO JIOKaThHOT O H THCTAaHIIHOHHOIO YIIpaBIeHHA apaMeTpaMH MHKPOKIHMAaTa HHKyOa-
Topa paspaboTaHa «HHTeLIeKTyalbHad» aBTOMaTHIecKasA CHCTeMa. IcIonb30BaHHe IePCOHATHHOIO KOMIIBEOTEPA B KOMILTEKCE C
ceThr0 MpHGOPoB «TPI] 02 VHHBEpcaT » OTeYeCTEEHHOTO IMPOH3BOACTEA MO3BOIAET MPEICTABIATH H3MepAeMble 3HAUSHHA TIa-
paMeTpoB TeXHOTOTHYSCKOIO Ipollecca HHKyOallHH B HHGpoBoH H rpadHdeckod dopmax, a Takke JTOKATbHO H yIAaTeHHO
YIIPaBIATh MapaMeTpaMH. B kadecTBe MeXaHH3Ma NlepeBOpadHBAHHA HHKYGAllHOHHOTO MaTepHala HCIIOTb30BaH JIOTOK C IpaBH-
TAITHOHHBIM [IepeBOpadHBaHHeM, ITO yMeHbIIaeT NoTpedaeHHe 31eKTPO3HEPTHH H YIPOIIaeT MIpollece epeBopaIHBaHHA HHKY-
0aIHOHHOI 0 MaTepHAlL.

Kiaw4veBble CcI0BAa: P[E]I\'}'ﬁaTOp_. OrpakJaaromad KOHCTPYEIIHA, Tel'L'IOOGMeH_. MHEPOETHMAT, JaTYHK, aBTOMaTHYeCKAA
CHCTEMA, MHEPOKOHTPOITIED, BEHTHIATOD, HATPEBATENIb, IOTOK.

Energy saving incubator for farmers and personal households
V. Borshch, O. Borshch, V. Khaniukov, Y. Oliinyk

The production facilities of the modern park of industrial, farm and home incubators are analyzed; the basic technical prob-
lems of their design are determined. The imperfect equipment of domestic domestic and practical absence of farm incubators as
well as their relatively high energy consumption significantly restrain the production of agricultural poultry production. On the
basis of the analysis of the heat transfer equation through the walls of the enclosing structure of the incubator, the main factors
that significantly affect the thermal energy loss are determined. The conclusion is made on the reduction of thermal losses by
making the enclosure design of the incubator on the basis of modern heat-insulating materials and replacement of the electrome-
chanical system of the rotation of the incubation material. The design of an original energy-efficient incubator, which can be
made both in farm and household implements and used on small farms and farms, is described. For the automatic local and re-
mote control of the microclimate of the incubator an "intelligent" automatic system is developed. The use of a personal computer
in conjunction with the network of devices "TRC 02 Universal ™" of domestic production allows representing the measured values
of the parameters of the process of incubation in digital and graphical forms, as well as locally and remotely control the parame-
ters. As a mechanism for inverting the incubation material, a tray with gravitational turning is used, which reduces electricity
consumption and simplifies the process of turning the incubation material.

Keywords: incubator, fencing structure, heat exchange, microclimate, sensor, automatic system, microcontroller, fan,
air exchange, heater, tray.
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