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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaJIbHOCTH TeMBbI AMCCEPTALMH. Hcnons3oBaHue SHEPIrUuun
BO300HOBIIIEMBIX UCTOUHMKOB BO BCEX OTPACIAX HAPOJIHOIO XO3SIMCTBA aKTyallbHA.
DTO CBS3aHO HE TOJILKO C U3MEHEHUEM KJIMMaTa Ha 3eMJie MO/ JIEUCTBUEM BPEIHBIX
BBIOPOCOB OPTraHUYECKOI0 TOIUIMBA TMPU UX CXKHUTAaHUHM, HO U C HEOOXOJAMMOCTHIO
MIOBBIIICHUST TIOKA3aTesie YHEpProcOepeKeHUsI U aBTOHOMU3AIIMU SHEPrOCHAOXKECHUSI.
JlaHHbIE TIOKa3aTeM OCOOCHHO AaKTyalbHBI MJI CEIbCKUX IMOTpPeOuTeNel >HEepruu
HMMEIOIIUE CBOM OCOOCHHOCTH: MOTpeOIeHne HEOOBIINX MOITHOCTEN, OT/IaIEHHOCTh
OT IIEHTPAIU30BAHHBIX JIMHUHU AJIEKTpOTIepeiad, CE30HHOCTh BBITIOTHSIEMBIX PaboT U
T.11.

B 2000 roay crpanamu unenoB OOH npunsta Jleknapaius Teica4eNneTus, Te
0003Ha4eHBI 8 1iesel, 7 U3 KOTOPBIX CBSI3aHBI C UCIOJIb30BAHUEM BO300HOBIISIEMBIX
UCTOYHUKOB 3Hepruu (BUD).

['eorpaduueckoe pacmnonokeHue MW KIMMaTH4YecKue YyciaoBusi KbeIprbI3ckon
PecniyOnuku sBHSAIOTCA OJaromolydHbIMHU Il Mcmoib3oBaHuss BUD, takme kak
COJIHEUHasl pajualys u ouomMacca (HaBO3 Kak COOCTBEHHOE BO30OHOBIISIEMOE ChIPHE).
B 30He MOCTOSHHOTO MpokMBaHUsA HaceneHus (1o 2000 M Han ypoBHEM Mopsi), 1m?
COJIHEYHOTO KOJIJIEKTOpa MOKeT reHepupoBaTh A0 500-600 Bt1'u siexTpuueckoi
sHepruu. [loTeHIMan UCIoNb30BaHUSI HAaBO3a B PECIyOJIMKE COCTaBisgeT Oojee 5,5
MJIH. TOHH B roi. llpu mepepaboTke maHHONW Macchl C TOMOIIBIO OHOTa30BOM
TEXHOJIOTUM MOHO MONy4uTh okono 110 min. m® Guoraza m 54 MIH. TOHH
ounoynoopenus. [Ipu 3ToM npegoTBpalieHHbIN BRIOPOC MAPHUKOBBIX Ia30B COCTABUT
oko1no 214 muH. M3,

[IpakTrueckoe wucrnons3oBanne BUD B cenbckoMm xo3siicTBe KbIprbizckoit
PecriyOiivku, B YacTHOCTH B YCIOBHSX (PEPMEPCKUX, KOOMEPATUBHBIX XO3SHCTB
HaxoAuTCs Ha ypoBHE 1%. Mcrnonb3yoT COMHEUHYIO paaraliiio Jjs OJI0rPeBa BOIbI

NPUMUTUBHBIMH  crioco0amMu.  HaBo3 ~ CebCKOXO3SHCTBEHHBIX  JKMBOTHBIX
UCTIONB3yeTcs HEed(DPEKTHBHO B KAueCTBE OPTraHUYECKOTO YyIOOpEHHsS Tocie
TIepErHOAI.

CoBpeMeHHBIE TEXHOJIOTUU COJECP’KaHUSA KUBOTHBIX OCOOCHHO MOJIOJHSKA
MIPEABIBISIOT BEICOKHE TPEOOBAHUS K TEMIIEPATYPHOMY PEXKHUMY KMBOTHOBOIYECKUX
IIOMEIIECHUA B OTONMTEIBHBIA NEPUOJ, COOTBETCTBYIOLIWE K 300TMTMEHHUYECKUM
HOpMaM, pELICHUE KOTOPBIX MPEIyCMAaTPUBAECT CO3JAHHE CHUCTEMbl HHXKEHEPHO-
TEXHUYCCKUX Pa3pad0TOK Ha Oase ucronb3oBaHus BUD B 4acTHOCTH, COTHEYHOM
paauanu ¥ OMOTEIUIa HAaBO3a B MpoIlecce ero meperHos. Takas cuctema oborpesa
’KUBOTHOBOJYECKHX TOMEIIEHUI OTBeYaeT TPEOOBAHUSIM HHEProcOepeKeHus,
aBTOHOMMU3AIMH, AIEKTPOOE30MaCHOCTU U OXPaHbl OKPYKAIOIIEH CpeIbl.

PaGoTa HampaBiieHa K CO3/IaHUIO WHKCHEPHO-TEXHUYECKOW CHUCTEMBI TeJI0 U
OMOPHEPTeTUYECKOW YCTAaHOBKM KaK OCHOBa DJHEProcOeperarmnel TEeXHOJIOTHUU
oborpesa KUBOTHOBOJYECKUX ITOMEIICHUM. Ha OCHOBE TEOPETUKO-
AKCHEPUMEHTAIbHBIX  HCCJIENOBAaHUN  OOOCHOBAaHbl ~ OCHOBHBIE  MapamMeTphbl
TEXHOJIOTUH.

Cesi3b  paldOTBI ¢ NPUHOPUTETHBIMH HAYYHBIMH HANPABJICHUAMU:
JUccepTalMoHHas padoTa BbIMoJHEHAa B OUICKOM TOCYJapCTBEHHOM YHUBEPCHUTETE,
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BXOJIUT B MPOrpaMMy Hay4HO — UCCJIEA0BATEIbCKUX padoT 1o mpoekTy: «Pa3padoTka
TEXHOJOTMM M TEXHUYECKUX CPEACTB C HCIOIb30BAaHUEM BO300HOBISEMBIX
HMCTOYHUKOB SHEPrum» (PUHaHCHUpPYyEeMbIH 1O TUHUM MUHHCTEPCTBA U 00Opa30BaHUs U
Hayku Keipreizckoit Pecriyonuku, qorosop Ne OH — 33/14.

Henab u 3aga4u uccjie0BaHUA: LEIbIO UCCIEAOBAHMS SBISIETCA pa3paboTKa
TEXHOJOTUU 00orpeBa IMoJia TEISTHUKA M OOOCHOBaHUE MApamMeTpOB TIeIHO U
OMOPHEPTreTUYECKON YCTAHOBKH.

JU1s1 1OCTH:KEeHMS] OCTABJIEHHOM 1eJIM PelaJnch cieAyoIue 3a1a4u:

- TPOBECTH CpaBHUTEIBHBIM aHAJIM3 CYLIECTBYIOIIMX TEXHOJOIH o0borpesa
YKUBOTHOBOJYECKHX TOMEIICHUM 11 00OCHOBaHHUSI BBIOOpa »sHEprocOeperaromiei
CUCTEMBI 000TpeBa C MOMOIIBI0 MECTHBIX BO30OHOBIISIEMBIX HCTOUHUKOB 3HEPTUH;

- pa3paboTaTb  TEXHOJOrMIO oO0OrpeBa TMoja  TEJNSITHHUKA Ha  OCHOBE
sHEprocoeperaronieil CUCTeMbl C HCMOJIb30BAHUEM TelU0 U OMOIHEPreTHYECKOU
YCTaHOBKH;

- pa3paboTatb METOAUKY OOOCHOBaHHSA MapaMETPOB TEIMOKOJUIEKTOpa U
OMOTEpMHYECKONW YCTAHOBKM TIPU WX COBMECTHOM (YHKIIMOHUPOBAHWUU B
KUBOTHOBOTYECKOM ITOMEIIICHHH;

- TIPOBECTHU pacyueT TEXHUKO—IKOHOMHUUYECKON 3(PheKTUBHOCTU IHEprocOeperaromnie
CUCTEMBI.

O0bekTamMH HCCAEIOBAHUSL TOCTYXKUJIM YCIOBHUS  (YHKIIMOHHUPOBAHUS
TEXHOJOTUM o0orpeBa moja TENATHUKA C  HMCIOJB30BAHMEM TEJIU0 U
OMOPHEPreTUYECKOM YCTaHOBKHM, JHeprocOeperaromias cucreMa oborpeBa IoJia
tensTHrKa (maTteHT Keipreckoit Pecriyommku No349), HaBO3 )KMBOTHBIX.

IIpeamet ucciienoBaHusi. 3aKOHOMEPHOCTH, YCTaHABIUBAIOIINE 3aBUCUMOCTH
TEMIIEPATYPHOTO PEKUMa KUBOTHOBOJYECKOTO MMOMEILIEHUS OT TapaMETPOB Irelii0 U
OMOPHEPTEeTUYECKON YCTAHOBKH.

HayuHnasi HoBU3HA padoOTHI.

- paspaboraHa »HeprocOeperaromas TEXHOJIOTHS o0OrpeBa TIojla TEIATHHUKA C
MOMOIIBIO TEIHO U OMOIHEPTETUYECKON YCTAHOBKH;

- pa3palboTaHbl METOAUKH OIPEACICHHS: MOIIHOCTA U MECT pa3MeIeHus
TEJIMOKOJIJIEKTOPa; HHCOJSALUS KUBOTHOBOJUYECKOTO TOMEIIEHUS M TEPPUTOPUH
dhepMepcKoro Xo3sIicTBa;

- TIOJIyYCHBl AHATUTHYECKHUE 3aBHCHUMOCTH, ONMCHIBAIONINE TETUIOOOMEHHBIE
MPOIIECCHI B dKUBOTHOBOIYECKOM TOMEIIEHUU TIPU COBMECTHOM (PYHKIITMOHUPOBAHUH
reimo W OWMODPHEPreTHYEeCKOW  YCTAaHOBKHM;, TEXHUYECKass HOBHU3HA PaOOTHI
MOATBEPKI€HA TATEHTOM Ha MoJje3Hyro Mojaenb Koipreizckoi PecriyOnuku Ne349.

IpakTHyeckass 3HAYUMOCTH MCCJEIOBAHUSl 3aKIIIOYACTCI B OOECICYCHUH
HEOOXOIMMOTO TEMIEPATYPHOTO PEXHMMa TOoja TEIATHUKA, MyTeM HCIIOIb30BAHUS
COJIHEYHOW paAualMyd W TEPMUYECKOW SHEPruu HaBO3a. OKCIEPUMEHTATbHBIMU
MCCJICIOBAaHUSIMHU YCTAaHOBJICHO, YTO B TEIATHUKE (pepMepckoro xossiicTBa ["aiipar —
bexsan c¢ comepxannem 150 romoB TemsaT B BO3pacTte OT 2 A0 6 MecslUEB, B
OTOIHUTEIIbHBINA MEPUOJ, 0OECIIeUeH TeMIepaTypHbIN peXuM 1oja B nquama3zone 12°C
+2°C, d4TrO0 COOTBETCTBYET HOPMAaTHBHOMY MOKas3areinw. MeTtoauku pacyera
MOITHOCTHBIX, TEMIIEPATYPHBIX U TEXHUKO—AKCIUTYaTAllHOHHBIX MOKa3aTesiell reano
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U OUOPHEPreTHMYECKOM YCTAaHOBKM HCIOJB30BaHBI B  yuyeOHOM Mpolecce
ASHEPIreTUYECKOTO HAMPABICHUSI.

JKOHOMUYECKAs] 3HAYMMOCTh MOJYYEHHBIX pe3yJabTaTtoB. [Ipennaraecmas
TEXHOJIOTHS 00orpeBa Ioja TEISITHUKA OTBEYA€T COBPEMEHHBIM TPEOOBaAHUSM
AHEProcOepeKEHUs, 32 CYET UCIIOIH30BAHUS BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH,
B vacTHOCTH 3Hepruu CoNHIIAa U OMOPHEPIrHi0 HaBo3a (Kak COOCTBEHHOE ChIPhE).
I"'omoBas 5KOHOMMS OT MCHOJIb30BAHMS JaHHON TEXHOJIOTHH cocTaBiisieT 66229,1 com.

MeToan4ecKy0 OCHOBY MCCJIeI0OBAHUN COCTABWIM METObl MATEMAaTUYECKOU
GU3UKH, TEIUIOTEXHUKH HCIOJIb30BAaHHBIE TIPU  OMUCAHUM  TEMJI0OOMEHHBIX
MPOIIECCOB, a TAKXKE€ METObI AKCIIEPUMEHTATBHBIX UCCIEAOBAHUN U CTATUCTUYECKON
00paboTKH.

OcHOBHBIE M0JI03KEHN I, BBIHOCUMbIE HA 3AIIUTY:

- TexHojorus oOorpeBa Ioja TEISITHUKA TyTEeM  HCIOJIb30BaHUS
sHEprocOeperaroiiei CUCTEMBbI: TeJIN0 U OUOIHEPreTUIECKass YCTAaHOBKA;

- 3aKOHOMEPHOCTH YMPABIISIEMOTO JHEpProcOeperaroero HarpeBa BOJBI B
T'eJIMOKOJIJIEKTOPE U OMOTEPMUYECKON YCTAHOBKE PETyJIMPOBAHUEM TEMIIEPATYPHI;

- MaTeMaTU4ecKas MOJIeb, ONUCHIBAIONIAs TUHAMUKY HarpeBa U OXJIAKJICHHS
BOJIBI B 00IIIeM 0aKe — aKKyMYJISITOPE;

- KOHCTPYKTHBHO—TEXHOJIOTMYECKAss CXeMa dHeprocOeperarime CUCTeMbl U
napaMeTphl rejino 1 OM0IHEPreTUYECKON YCTaHOBKH.

Jlnunbplii  BrJIag comckartedsi:  cHOpPMYIMpOBAaHBI IEdb U 3a/lauu
UCCJIEOBAHNs, BBINIOJHEHBl TEOPETUUYECKUE U DKCIEPUMEHTAIbHBIE HCCIEAOBAHUSA,
pa3paboTaHa HOBasi TEXHOJIOTHSI 00OTpeBa IoJia TeNATHUKA C UCIIOIb30BAHUEM T'eIHO
1 OMOPHEPreTUYECKON YCTAHOBKH.

Anpodanusi  pe3yJbTaTOB HCCIACAOBAHMi: MaTepuajabl JUCCEPTALNHU
anpoOUpPOBaHbl HAa MEXIYHApOIHBIX, PECHYOIMKAHCKMX HAyYHO — MPAKTHYECKHUX
KoHpepeHIuAX: B KBIPrbI3cKOM HAIIMOHAIBHOM arpapHOM YHHBEPCHUTETE UM.
K.M.Ckpsbuna mnocsmenHo 60—netuto akamemuka HAH KP Hyprasuesa (r.
bumkex, 2021 r.); Keipreicko — y30ekckom yHuBepcutere (. Om, 2021r.);
Tamkentckuii 1 — MexayHapoIHbII KOHTpecC COBpeMeHHOM Hayku (Y30eKkucTas, T.
Tamkent, 2022r.); MuctutyTte MmammHoBeaeHusa u apromatuku HAH KP (r.bumikek,
2022r.); TlpuMeHEeHUE TEXHOJOTHH HMCKYCCTBEHHOTO HMHTEIUICKTA JUIS YIpPaBICHUS
«YMHOU KMBOTHOBomueckod Qepmoit» (r. MockBa 2023r.); «Hayuno -
TEXHOJIOTUYECKOE Pa3BUTUE CTpPaHbl B YCIOBHUSX YETBEPTOM MPOMBIILICHHON
PEBOJIFOLIUMY MOCBAIIEHHAsT 5 - JIETUIO JIEMCTBUM IO Pa3BUTHUIO TOPHBIX PETHOHOB,
oOBsiBIeHHOTO pe3onrorueit ['enepanpHoit AccambOien OOH «YcroitumBoe ropHOE
passutue» u 70 — netuto Kemxaera Unupucodeka ['ynamosuuya.

Hyb6aukanuu: [To Teme auccepranuu ony0iaMkoBansl 13 neyaTHbIX padoT, U3
Hux 1 B m3manmm umHAcKkcupyemoro Ckomyc, 6 B m3manumsx PHHII, 1 marenT Ha
noJie3Hyr mMojenb Keipreickoii PecyOnmku.

Crpykrypa U 00béM aucceprammu. Jluccepramuss COCTOMT W3 BBEICHUS,
YEThIpEX pa3/ieNioB, OOIIMX BBIBOJIOB, CIHCKAa HCHOJb30BAHHBIX HCTOYHUKOB H
npwiokeHnii. Pabora wu3nokena nHa 163 cTpaHWIax KOMMBIOTEPHOTO TEKCTa
BKuTFOUaromiast 21 crpanui npunoxeHud. Comepxut 45 pucyHkoB u 26 Tabuiuir.



OCHOBHOE COJIEP’KAHUE JTUCCEPTALIUU

Bo BBeneHMH OTpa)X€Hbl aKTYaJbHOCTb TE€MbI, LI€JIb U 3aJa4d, OOBEKTHl U
npeaMeT UCCIeOBaHUs, HaydyHas HOBM3HA, MPAKTHUECKas LIEHHOCTh U OCHOBHBIC
MOJIO’KEHUSI BHIHOCUMBIE Ha 3alllUTY.

B mnepBom pa3gene «CoBpeMEHHOE COCTOSIHME BOINpoca U 3aJayd
HCCIIEIOBAHUI» JaH aHallu3 CYHIECTBYIOIIUX TE€IMOKOJIEKTOPOB, BBISBICHBI HX
MPEUMYIIECTBA U HEJOCTAaTKU. [IpOCcTOTON KOHCTPYKIIMHM U HAJIC)KHOCTHIO 00J1aat0T
IJIOCKUE  TEIHUOKOJUIEKTOPBI,  KOTOpble  MpeJHa3HauyeHbl  JJIsi  [MOJ0rpeBa
teroHocuTenss Huwxke 100°C, nyTeM TMOIVIONIEHUS TMPSAMBIX UM PACCESTHHBIX
COJIHEUHBIX Jyueh. Takue KOJUIEKTOPhl MOTYT OBITh MCIIOJIb30BaHbBI JJII CHAOKEHUS
KUBOTHOBOJYECKUX TIOMEIICHUN TEIUION BOJIOM, B YAaCTHOCTH JIJIi 00OrpeBa Moja
tensitHuka (OmapoB P.A., YMbetoB E.C., Kynenbaes M.M. u np.).

OcHoBHOE HaIpaBJICHHUE ONTUMHU3ALIUH KOHCTPYKTHUBHBIX u
AKCIUTYaTallUOHHBIX TapaMEeTPOB TEIUKOJJIEKTOPOB CBSI3aHBI CO  CHMIKEHHUEM
TEIJIOBBIX TOTEPh U TOBBIIMICHUEM TEPMUUYECKOro KOd(h(PUIIMEHTa MOJIE3HOrOo
nevicteus. Ilo Mepe cHuXkeHHs TeMmmepaTypbl BbITeKaronied Boasl Ha 10°C
tepmuueckuii KITJ[ Bospactaer or 0,28 mo 0,4 (bapxkos B.W., Mcaxano M.XK.,
AxwmeroB T.[1. u ap.).

[ToTeHUManm TEIMOIHEPrETUYECKUX PECYPCOB 3aBUCUT OT KIMMATUYECKUX
YCIIOBHI: KOJMYECTBEHHbIE XAPAKTEPUCTUKU H3MEHEHHS COJHEYHOM paJualni,
MHOT'OJIETHHE JAaHHbIE AKTUHOMETPUUYECKUX CTAHLHM, paJualliOHHO—KINMAaTHYECKHUE
naHHbele ompenaeneHHoro perunona (O6o30B A.Jl., Ilerpoa O.A., Aszatsa M./,
I'opnenko C.M. u np.).

Taxke naH aHaIM3 CYLMIECTBYIOUIMX SJEKTPUYECKUX HarpeBaTeneil s
o0orpesa 1moJia >KUBOTHOBOUYECKUX MOMEIIEHHU. BBISIBIEHBI UX HEJOCTATKH: HU3KAs
ANEKTPOOE30NaCHOCTh, HEraTHBHOE BIUSAHME XUMHYECKUX HWHTPEIUEHTOB Ha
OpraHu3M >KMBOTHBIX, CJIOKHOCTH BBIIIOJIHEHUS PEMOHTHBIX padOT, MOBBIIICHHAS
cTouMocCTh, HeHaiExkHOCTh ([1msamenko C.U., Bonkos I'.K., ITypeukuit B.M. u np.).

B OwuosHeprernueckux ycTaHOBKaxX (OpPMHpPOBAHUE TeEIJIa 3aBUCUT OT
BBIPABHEHHOCTH, IJIOTHOCTH M PAaBHOMEPHOCTH HarpeBa Ouwomacchl (HaBo3a) H
CIIOCOOOB aKKyMYyJIUPOBAHUS TeIUia. buotemno 0i1aronpusTHO BIMSIET HA OPraHU3M
KUBOTHBIX, OCOOCHHO Ha OpPraHW3M MOJIOJHSIKA, MOBBIIIAET WX COXPAHHOCTH
(AomymnaeB M., Ocnanos E.C., Xa3anos E.E u np.).

JlanHbie pa3paboTku OBUTM HCTHOJIB30BaHBl HAMU B KadyecTBE OOIICH
METOJIOJIOTHH TIPU CO3J]aHUU CHUCTEMBI 000TpeBa Tojia TEISTHUKA, KOTOPasi COCTOUT
U3 rejino U OMOPHEPreTUYECKOW YCTaHOBKH.

Bropoii pa3znen «TeopeThueckue MPEANOCHIIKM» IOCBSIIEH 000CHOBAHHIO
BEIOOpAa  KOHCTPYKTUBHO-TEXHOJIOTMYECKOW  CXEMBl  TEIHOKOJJIEKTOpa U
OMOTEPMHUYECKON YCTAaHOBKH, KOTOpPBIE COCTaBISIOT OCHOBY SHEprocOeperaromei
TEXHOJIOTHUX 000TpeBa moJjia TensTHuka (puc 1.).
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Pucynok 1 — O6mast cxema sHeprocOeperaroiieil TeXHOJI0ruu 00orpeBa moJia
TEJIATHUKA:
1 — reanokosuiekTop; 2 — TEIIOOOMEHHMK; 3 — OHMOTepMHMYecKas yCTaHOBKa; 4 —
BEPXHSSI €MKOCTh, 5 — 3MEEBHK; 6 — HIKHAA €MKOCTh, 7 — 0aK aKKyMyJsTop; 8 —
3MeeBUK 1oja; 9 — mom; 10 — xuBOTHOBOUECKOE Tmomemenue; 11 — knaman; 12 —
TepMoperynsaTop; 13 — natuuk; 14 — ropaoBuHa.

OYHKIIMOHUPOBAHUE HJHEprocOeperaromiel TEeXHOJIOruu oborpeBa  Iosa
TEJSITHUKA OCYIIECTBIISIETCS CISAYIOIUM 00pa3oM.

Bopga, Harperast ¢ mOMOIIBIO COJIHEYHOT'O KOJUIEKTOpa 1 C OJHON CTOPOHBI U
TakKe BOJIa B OHMOTEPMUYECKOM YCTaHOBKE 3, Harperas 3a CYeT TEeIJIOTHI,
BBIJICJISIEMON B MPOIECCE MEPETHOSI U3 CBEXKETO HABO3a, PA3MELIEHHOIO B BEPXHEM
€MKOCTH 4, TZI€ YCTaHOBJIEH 3MEEBHUK S5, C JPYTrod CTOPOHBI, HUPKYIUPYIOT 4YEpe3
COOCTBEHHbBIE TEIUIOOOMEHHUKU 2 1o crnoco0y TepMocudoHa, TaKk Kak CHUCTEMa
BBITIOJTHEHA C YKJIIOHOM 2° OT BepXHEH TOUKH, HarpeBasi BOAy B Oak-aKKyMylsaTope 7.
Jlns nopgaep:kaHusi HOpMaTUBHOrO 3HaUeHUs1 Temnepatypsl (12°C) nona 9 tensTHuKa
10 marperas Boja Takxke MO croco0y TepmMocudoHa HUPKYIUPYET MO BHYTpPEHHEH
cucreMe: 0ak — akkymyJsaTop 7, knamad 11, tepmoperynsarop 12, 3meeBuk mosna 8,
Oak-akkymynsaTop 7. Llupkymsiius Bojabsl BO BHYTPEHHEH cucteme Oyner
MIPUOCTAaHOBJIEHA B ciyyae noBbllieHus Temieparypsl (+2°C) ot Hopwmel (12°). Ilpu
3TOM TepMoperyisatop 12 3akpeiBaer knamnad 11 mo curnany natuuka 13. Kiaman 11
OyZeT B 3aKPBITOM IOJOKEHUHU IO TeX MOp, MOKa TeMIiepaTypa IMoJjia He JOCTUTHET
HIDKHET'O TIpejieia HOPMATHBHOM TemmepaTypsl ( t™" = 10°C ). Tlpu maHHOI
TeMIlepaTtype moja kianaH 11 OTKpbIBaeTcsA, UUPKYISLUMS BOJbI BO BHYTpPEHHEU
cucrteMe OyJeT BoccTaHoBieHa. Pacxoa Boabsl B 0ake-aKKyMyJTOpE B pe3yJibTaTe
MCIIapeHUs TIOTNOJIHAETCSl yepe3 ropioBuHy 14. Mcnonb3oBaHHBIA HaBO3 (IIEPErHON)
yepe3 HO BEPXHEW EMKOCTH COpachiBaeTCs B HIDKHIOIO €MKOCTh 6, a BEpXHSISA
€MKOCTb 4 3alOJIHSIETCS] CBE)KMM HABO30M.

TexHomorus Mo3BOISIET OJJHOBPEMEHHO HCIIOIb30BATh COJHEUHYIO PaJHAIUIO
Y TEIUIO BBIAEISIEMOI0 U3 CBEKEr0 HaBO3a B MPOLIECCE €ro Pa3IoKeHUs sl 000rpeBa
nosia TensTHUuka. [Ipyu 3TOM MOBBINIAETCS SKCIUTyaTallMOHHAS HAJAEKHOCTh CUCTEMBI
[0 CPaBHEHUIO C  pa3feibHBIM  HCIOJIb30BAaHUEM  TEIHUOKOJUIEKTOpa U
OMOTEepMHUUECKON YCTAHOBKH.



CUcTEMHOE OMHUCAHUE TEXHOJIOTUH OCYIICCTBJICHO B BHUAC B3aMMOCBA3AHHBIX
IIOJACUCTEM.
S =S,US,U S, (D

rae S; — MOACUCTEMA «TEeIHOKOJUIEKTOp»; S, - MOoAcCHCTEMa «OUOTepMUYECKas
YCTaHOBKay; S; - MOJCUCTEMA «KHBOTHOBOAUECKOE TIOMEIICHHEY (TCIATHHUK);

Kaxxnmas moacucTeMa COCTOUT M3 CBOMX DJIEMEHTOB, 1 BMECTE C TEM, B CUCTEME
AMEIOTCS OOIIHNE DJIIEMEHTHI A1 KaXKIOU ITOJICUCTEMBEI.

B nmanHO# cucTeMe, MOACHUCTEMBI S1 M Sy ABIAIOTCS MCTOYHHKAMU TEIUIOBOM
SHEPIUM U CHAOXKAIOT MOJICUCTEMY S3 TEIJIOM B 3aBUCUMOCTH OT IMOTOJIHBIX YCJIOBHH.
B noncucreme SiconHeuHas sHEprusi npeoopasyeTcsi B TEIJIOBYIO, a B MOJCUCTEME
S2 BBIICISIETCS TEILIO B MIPOIIECCE MEPErHOs CBEKET0 HaBO3A.

OYHKIMOHUPOBAHUE TMOJCUCTEM S1 U Sy OCYIIECTBISETCS BO BPEMEHH U
3aBUCUT OT OOBEKTUBHBIX (DaKTOPOB: BPEMEHU TOJa, TOTOJHBIX YCIOBUMA
(TemmepaTypa, BIQXKHOCTh W CKOPOCTb JBWXKEHHUS BO3JyXa) M Berep. B 1enom
(GYHKIIMOHUPOBAHUE CUCTEMBI (TE€XHOJOTUH) HOCUT BEPOSITHOCTHBIN XapakTep, T.C. B
KaXbli MOMEHT BPEMEHHU CHCTEMa HAXOJIMUTCA B OJHOM M3 BO3MOYKHBIX COCTOSIHUU:
Ha BXOJ] CHCTEMbI MOTYT MOCTYIIaTh BXOJIHBIE CUTHAJIbI, CUCTEMa CITIOCOOHA BbIIaBaTh
BBIXOJIHBIC CUTHAJBI.

MopaenupoBaHue TOJOOHBIX CHCTEM OCYIIECTBISETCS C IMOMOIIBIO TEOPUU
arperaTuBHBIX CUCTEM, IJI€ B KAUECTBE arperaToB CIYKUT CUCTEMA U TTOJCUCTEMBI.

B sneprocOeperaromieli TeXHOIOTUM TOJACUCTEMA S1, KOTOpas MpeaHa3HadeHa
JUIS  COJHEYHOIO TeIUIOCHAOKEeHHs HuMeeT arperaT Ajp  (TCIHOKOJIICKTOP).
Marematndeckoe MOJIEIUPOBAHME arperara Aj IpeAycMaTpUBAET YCTaHOBIICHUE

BHIa M XapakTepa MpeoOpa3oBaHHUs BXOJHBIX BEKTOPHBIX ()YHKIIHIA (X1 ’) u(g;) B
Beixonubie (Y');

Y, = Al(Xllr 91)1 (2)

AHaIOrd4HO  MOJACHCTEMA S; KOTOpas TakKe IpeJHa3HAYEeHA IS

TEIJIOCHAOKEHUSI TEIATHUKA uMeeT arperaT Ap (OMOTEPMHUYECKYH) YCTaHOBKY),
Takoke 00J1aJaeT CIIydaiHBIMU MTPOILIECCAMH M IMEET MHOXKECTBO peaTn3allnii:

no__ " 12
Y' = A,(X{, 9)), (3)
Kpome Toro xaxkmas moacucteMa Si M Sy uMeeT COOCTBEHHBIC
MIPOCTPAHCTBEHHO-BPEMCHHBIC XapaKTEePUCTHKH. s MOJICHCTEMBI S

MIPOCTPAHCTBEHHO-BPEMEHHON  XapaKTEPUCTUKON  SBISIETCSI ~ MHTEHCUBHOCTD
COJIHEYHOM paJualuu, KoTopas IepeMeHHa BO BpEMEHHU T U B MPOCTPAHCTBE:

Y'(7) = Qcp (D), (4)
rae Qcp — KOJIMYECTBO COTHEYHON paHaIlii.

Temnno BeAENsieMOE M3 HABO3a 3aBUCHUT OT €r0 XMMHUKO-(U3UYECKUX CBOMCTB
(Cy), maccel (My) u TemmepaTypbl atMochepHoro Bozayxa (Te):

Y'(0) = Q.(C,, M, T,), ()

rac QH — KOJINYCCTBO TCILJIa BBIACIIICMOC N3 HaBO3Aa.
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Temneparypa armochepHOro BoO3AyXa TakkKe HMeEET COOCTBEHHYIO
3aKOHOMEPHOCTb:

Y(7) = T.(v), (6)
rae T.— temneparypa armochepHOro Bo3ayxa.

Takum 00pa3oM, B KauecTBE OCHOBHBIX YpPAaBHEHMH HCCIEAYEMOW CUCTEMBI
(TEXHOJIOTMH ) MOXKHO BBIJIEIHUTH CIEAYIONINE 3aKOHOMEPHOCTH:

X1(2) = [Qep () + To(O)] 1y (7)
X2(®) = [Qu(C,, M) + Tc(O) |, (8)
e 1f, W1, — KOOQQUIMEHTHl TOJNE3HOrO0  NEHCTBHS  COOTBETCTBEHHO

reJIMOKOJUIEKTOpa U OMOTEPMUUYECKON YCTaHOBKHU.

Takum o00pa3oMm, MaTeMaTH4YECKOE MOJIETUPOBAHUE 3Heprocoeperaroen
TEXHOJIOTHUHU TOKAa3bIBAET, YTO OHA MPEJACTABISET CO00I CUCTEMY B3aMMOCBSI3aHHBIX
SIBJICHUW U TIPOLECCOB.

['panuIel TaHHOW CUCTEMBI U HEOOXOJIUMOCTh €€ pa3/IeICHUs] Ha TOJICUCTEMBI
ompenensaeTcs eIIMU U 3aJjadaMu TOJICUCTEM, KOTOPbIE TTOKa3aHbl HA PUCYHKE 2.

[enuo- Tpy6onpo- TennoobmeH- bak —
ConHe4Has Kosiekmop 800 HUK aKKymyIn=mop
paduayus
npeo6pasyem L | Mennonepe- HaKOﬂUmGIZb
COMTHEYHYIO Tparcnopmu- daya mennosol
paduayuio e posanus aHepauu u
mennosyto menna ee nepedaya
mepmopeaynsmop
/ (peaynuposaHue memnepamypbl)
TensmHuk
\ KnanaH
(peaynuposaHue nodayu menna)
Buomepmuyec- Tpy6o- Tennoobmen-
Haeso3 Kasi ycmaHoeka 3meesuk npoeod eIk
npeobpasyem | menno- TpaHcriopmu- merniio-
6poxeHue nepedayu posaHue nepedayu
Haeo3sa 8 merina
mennosyro

Pucynox 2-/luarpamma (QyHKOMM COBMENICHUS TeIMOKOJUICKTOpa |
TEPMHUYECKOU YCTAaHOBKHU.

JlanHast guarpaMma TpENCTaBisieT €000l  HMHPOPMAIMOHHYIO  MOJCIb
sHEeprocOeperaronieli TEXHOJIOTHM O0OTpeBa TMoJia TENSATHUKA W peIlIaeTcs ¢
MCITOJIb30BAaHUEM METOJ0B (PYHKITMOHAIBHOTO aHAIN3a; T/Ie BEPOSATHOCTH MOSBICHUS
M000M U3 MEePEeUUCICHHBIX (DYHKIIMOHAIBHBIX MEPEX0J0B MOXKHO paccUUTaTh 4epe3
YaCTHOCTB:!

1 -
PO ==Xie1yp 9
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rie P(Y) — BepoSTHOCTH MOSIBJICHHS BEIMIMHBI Y;

# —4uCIo 3as1BOK, OCTYNUBIIMX B CHCTEMY B TCUCHHE HHTEpBaja

MO/ICJIUPOBAHUS;

V;—3HAYEHUs] BEJIMYMHBI Y 32 f — U 3asBKHU.

Pacuyer craTHMCTMYECKMX TMOKa3aHUW OCYIIECTBISAETCA MO OOIIENPUHATON
METO/IMKE.

HcxoaupiMu MaTepuanaMy ISl MOJEIUPOBAHUS U3MEHUMBOCTU COJIHEUHBIX
CUSHMM  TNOCHYyKWIH  cpeaHecrtatuctuueckue  3Hauenns  CHull  23.02.00
«CtpoutensHas kiaumatosiorust Keipreizckoit PecnyOnuku» 3a  OTONUTENbHBIN
MEPHUO/I.

I'paduueckoe  u300pakeHME  CYMMapHOW  COJIHEUHOW  pajJuaivi B
KbIpreizctane B BuA€ 3aBUCMMOCTHM  HM3MEHEHHs JaHHOW  pajadalud  Ha
TOPU30HTANBHYIO MTOBEPXHOCTh OT reorpauyeckodl MUpPOThl MECTHOCTH B T€UEHUU
OTONUTENBHOTO MEepUo/a MPUBE/IEHA Ha PUCYHKE 3.

[

[ [ [ [

—o— 48

- ,,/-—""/ /r\\ —A— 52°
I~ o~ e

100

/

g Mecsubl: O-okt6pb, H-HOs16pb, [-aekabpb, A-sHBapb,

g ®-chespansb, M-mapt —eo— 40’
& 120 2 —X— 44
E R'=0,961

.

S

Q

"
o Esso— — oo
= il ~—=—=60

3 40 S i .

S i —— —O—64

= 20 o — 68

§o e

T . e

v 0 cpenH.
= Y H A 5 ¢ M cTatudeckas
3

O

Pucynok 3-3aBUCMMOCTh HM3MEHEHMS COJHEYHOW paguanuu P, oT
reorpad@uIecKoi MMUPOTHI (TPas.C.IM) MECTHOCTH 33 OTOIMMTEIBHBIN TIEPHO/T

YcpenHeHHbIE  JaHHBIE  COJHEYHOW  paJWalliki Ha  TOPU30HTAIBHYIO
noBepXHOCTh (Ha 1M?) Mo reorpauueckyMM MIMPOTAM 3a OTONUTENBHBIA HEPUOJ
usMensercs B amanazoHe 0,05...0,26 xBr/M% 4TO He COOTBETCTBYET KPHUTEPHIO
s¢pextusnoctn (0,4 xBt/M?). TlosToMy a1 0borpeBa II0ja >KMBOTHOBOIYECKHX
MMOMENICHHUH 32 OTOMUTEIbHBIN TIEPHOJ] BOSHUKAET HEOOXOAMMOCTh JTIOMOJTHUTEIBHBIX
cpencTB 000rpeBa, B YaCTHOCTH OMOTEpMHYECKash YCTAaHOBKA, TJI€ BhIpabaThIBaeTCS
TEMJI0 HABO3HOW MAacChl B TMporecce IMeperHos. HaBo3 B TENSTHUKE SBISCTCS
COOCTBEHHBIM CBHIPHEM.

CratucThyeckoe MOJCTUPOBAHWE HAKOIUIGHWS HaBO3a B  TEISTHUKE
OCYIIECTBJICHO C YYETOM CIEAYIOIMNX MapaMeTPOB: IEpBOHAUATIbHAS Macca HaBO3a B
TEJISATHUKE Mo, KOJTMYECTBO TEISAT No, MOMEHT Hadaja BBIICICHUS HaBo3a tj, macca
HABO3a C OJHOrO0 TeJeHKa (B CpeIHEM) M, 3a OIpENeICHHOE BpeMs,
MPOJIOJDKUTETFHOCTh HAKOTUICHUST HaBO3a L.
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HaxkomnenHnas macca HaBo3a m, B MOMCHT BPpEMCHHU OKOHYAHUSA BBIACICHUN

| — TEJIEHKA COCTABIISIET:
tk—1

m, = ng - mg(ty) + z [nomo(tx — 1) + nomo(tx)], (10)
ty
Jlns cOopa JnaHHOM Macchl HaBo3a IMOTpeOyeTcs crenuaibHas €eMKOCTb

BMCECTUMOCTHBIO:
tr—1

V, =mno - mg(ty) + z [nomo(tx — 1) + ngmo(ti)]. (11)
(21
CnenoBatenbHO, BMECTUMOCTh BepxHed emkoctu V! Ouorepmuueckoit
YCTaHOBKH paBHAa:

~

Ve =V, (12)

N3 ycnoBus (12) BMectuMocTh HMKHeW emkoctu V° OGuorepmuyeckoi
YCTaHOBKH COCTaBJISIET:
H 6
V=7 (13)

TerioBoit pacyeT TEXHOJOTMHM OO0OrpeBa IoOJia TENSTHHUKA paccMaTpHUBAET
CUCTEMY TEXHOJOTHYECKOTro mporecca: «remio *KuBOTHRIX (TXK)» - «remnoBas
sHeprus texunueckux cpenacts (TC)» — «remneparypa nona (TII)», (TXK —TC — TII)
(pucyHoK 4).

) g-(TH) AL
—

¢ T 2 & ‘2 o o N R & S
K 1 I AT
_ S , |
b ’ "’- -Q'"' X |
.‘h .o\ A - !m “ —lp !
o . - oo t(TI) = et K ETY !
— |
|

Pucynok 4—TexHosioruyeckasi cxema o00rpeBa rosa TeJISITHUKA;
1-tenaruuk; 2-mon TenarHuka; ['K-renmokomnexktop; BTY—-Ouorepmuueckas
ycTaHOBKa; BA—0ak—akKyMyIsITOop.

B 1aHHOM TEXHOJIOrMYECKOM TMPOLECCE MOYKHO BBIICIHUTh CIHEAYIOIINE
3aKOHOMEPHOCTH:
—TEeIUIONPOU3BOIUTEILHOCTD TeXHOJIOornueckoro npomecca « T/ K—TC-TII»,
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Plne— A+ + A3) (6 (b, + )]~ 0] Goe— (A + 25+ 23) (828, +t,)|-exp( — 21122413 "
- (fp—1)[1—exp(—r—ll+lci+l3)] ’ (14)

—3aKOHOMEPHOCTh U3MEHEHUS TEMIIEPATYPHI BO31yXa BHYTPH TEISATHUKA, ts

1
e — — _ + tM] -
/11 + AZ + AS (Qm qofc) [Qm ch(ll + AZ + 13)(% Tt )] exp
(_T/11+/22+/13), (15)

8

t. =t —_—
¢ A+, + A5

t,—3aKOHOMEPHOCTh U3MEHEHUS TEMIIEPATYPHI N10JIA TEIATHHKA,

1 A
T10r = 0.0t £ 0] exp (<), 16)

r7e (,,—TeIIo BBIACIIEMOE U3 )KUBOTHBIX, KJ[K;

A1—k03pQULHUEHT TEIIONepeaaut CTeH TeNITHHKA, KJx/M% u-°C;

A,—Kk0>(QPUIMEHT TeIIonepeaud YepAaYHOro mepekphITus, Kx/m% u-°C;

A3—Kk0>(QPUIUEHT TerIonepeaaun noja TeaaTHUKa, KIx/M? a-°C;

t,—Temneparypa arMoc(hepHOro Bo3yxa pacueTHoro nepuoja, °C;

t,—Temneparypa TensiTHHKa, °C;

t"—HopMaTuBHas TeMIepaTypa TensTHuka, °C;

t,—Temneparypa 1nosjia TenasaTHuka, °C;

T—MPOJOJKUTEIBHOCTh BpEMEHHU 000rpeBa 1noJja TeIsITHUKA, U;

C,—TemI0eMKOCTh BO3AYITHOM cpeabl, kJx/kr-°C;

@—K03(pPUIUEHT NpeoOpa30BaHUs TEMIIEPATYPhl HArPEBAOIINX TEXHUUECKUX
CPEICTB (IeJIMOKOJITIEKTOP U OMOTEpMUYECKasi yCTAHOBKA).

Kpome ocHOBHBIX TemoBbIX noTeph (Qiu Q2) B TENATHHKE HMEET MECTO
MOTepH Ha HarpeB NpuTodHoro Bo3ayxa (Qpp), Ha ucnapenue Biaru (Qu) W Ha
nHuibTpanuio Bo3ayxa (Quup), TaK Kak B OTOMHUTENBHBIA TEPHOJA TEMIIEpaTypa
Hapy»XHOTo Bo3ayxa (i) MEHbIIIe YeM TeMIepaTypa Bo3yXa BHyTpH TelsTHUKA (t").

C yderoM OTMEUEHHBIX TEIUIONOTEPh YypaBHEHHE TEIJIOBOro OanaHca
TEJIATHUKA UMEET BUJ:

QHT = (Ql + QZ + an + Quc + Qumﬁ) — Qe (17)

rae Qq-TemnooTaaya 4yepe3 CTEHbI TENSATHHUKA,

Q,-TerooTnaya yepes3 yepaayHoe MEePEKPhITUE;

Qy7-TeTI0BOM MOTOK, MOCTYNAIOMINK B MO TEJISATHUKA OT UCTOYHHKOB TEIUIa
(TeTMoKOIIIIEKTOp U OMOTepMUYECKasi YCTAHOBKA).

[Tytem ompenenenus coctaBisromux ¢Gopmynsl (17) momydeHO ypaBHEHHE
TEIJIOBOTO 0ajaHca TeISTHUKA!

th—t, t'—t, .
an::r-{os(an4-FmJ 055 * 0198 4—&339“V(t-—tHH—+958B-7%——6392-1L(18)

1
t,=t,=—(Qr— -
n H /13 (QT qDIC)

CydeToM WHCONSIMMA TIOMEIICHHUS TOCTYIUIEHWE Terla OT COJIHEYHOU
paauary uepe3 OCTEKICHHBIC MPOeMbl Q. paBHSIETCS:

anqu'FO'acnt

12



Torga panuoHaNbHBIA BapUaHT ypPaBHEHMs TEIUIOBOro OalaHca TENSITHUKA 3a
OTONUTEIIBHBIN IEPUOJ UMEET cne;[y}omuﬁ BU:

Qur = {0 3(Fem + Fun) [ 0198] +0,339[W(t" — t,)] + 958,8 - n}
(639,2 ‘n+q, Fy- ), (19)

0, 179

I71eq,— Paualky B 3aBUCUMOCTH OT OPUEHTAIIMH ¥ I€Orpadu4eCKON MIUPOTHI;

a,.,,— K03 OUITUEHT, YUUTHIBAIONTUNA OCTEKICHUS;
Fy— cyMMapHas HOBEPXHOCTb OCTEKJICHUS, M2,
F.— ruromaap moJsia TeIATHHKA, M2,

Fem — IUIOINAbL CTEHBI TENATHUKA, M

Fun — IUIOIIA/b YEPAAYHOTO HEPEKPBITUS, M2,

N — KOJIMYECTBO TEJIAT, I'OJIOB;

B nanHoMm ypaBHeHWH mapamerpsl ti,t,, Fy, Fop, Fuy, 1, q, Fo, 1 n sBastoTes
u3MepsieMbIMU, apameTpsl t", a,., HopMaTuBHBIEC (M3BeCcTHEIE), a W — BO3yX000MeEH
TEISITHUKA OMNpPEACNACTCS pPACUETHBIM IyTEM C TIOMOIIbI0 OOIIEU3BECTHBIX
3aBUCUMOCTEH.

®opmyisl (19) u (14) >KkBUBaJIEHTHBI M UX MOXKHO MCIIOJIB30BATh VISl pacyeTa
TeronpousBoauTenabHoctu npouecca «TXK-TC-TII», npunumas Q,, = Q,,,. Torna
TeryioBass (MOTpeOHas) MOIIHOCTh IS 00OrpeBa mMojla TEIATHHUKA MOXKET OBITh
ornpejenena mno ¢hopmye:

b= = 000 () 20)

JlaHHYIO MOIITHOCTH BBIpa0aThIBa€T COBMECTHAs paboTa reqrokouiekropa P, n
OMOTEPMUYECKON YCTAHOBKH Py -

Pn = (PZK + P6my) Mo nﬁmyl (2 1)

rae 1.,—Ko3)PUIMEHT MMOJE3HOT0 ACHCTBUS I'eIMOKOUICKTOPA;
Nomy—KOIQUINEHT MONE3HOTO JIeUCTBUSE OMOTEPMUYECKON yCTAHOBKH;

Pacxon Temia 3a OTONMUATENBHBIN TTEPUO,
Pn(tn —t")24 - Ton

m = T : (22)
r7i€ T,,~TPOAOIIKUTEILHOCTh OTOMUTEIBHOIO MEPUO/IA, JTHU.
TpeOGyemast mOBEpXHOCTH HarpeBa IMmoJia TeAsITHUKA
a- P,
qulg'At'T’ (23)
rae a — kodhpuimeHT 3amnaca;
A3—Kk02(PULUEHT TEMIONPOBOHOCTY T0Ja TeNaTHUKA, K [x/M2-u-°C.
At—pa3HocTh cpeaHux Temmeparyp, °C.
t2—ty by, —t,
At = T (24)



e t? uty, ty U ty,, — TCMICpaTypa TCIVIOHOCUTENA U BO3/lyXa Ha BXOJE U BBIXOJE UX
u3 noja, °C.

B Ttperbem  pasgene  «lIporpamma, meroguka M pe3yJibTaThl
JKCIIEPUMEHTAJIbHO—TECOPETUYECKUX  MCCICHOBAHUN»  MU3JIOKEHBl  OCHOBHBIC
pe3yJIbTaThl UCCIEIOBAHUN U UX aHAJIU3.

3aKOHOMEPHOCTh PACHpPEACICHUSI COJIHEYHOM paavalyu 3a OTOMUTEIbHBIN
nepuoa (¢ 15 oxTa6ps mo 15 mapra) NOAYMUHSIETCS HOPMAIBHOMY 3aKOHY
pacrpenesneHus B CIEAyIOIEM BUJIE:

P. —190,99)2
FR) = Fe )

~2-(108,35)2 |’ (25)

——ex
108,35V2rm P

¢ MaTeMaTHUdeckuM oxuganueM M = 190,99 MJlx/m?mecsn (53,09 kBt/m? Mecsn) n
CPEHEKBAIPATUYECKUM  OTKIIOHCHUEM 6+£108,35  MJx/m?mecan; (30,12
KBT/MZ'MGCSII_[).

I'paduueckoe mzoOpakeHne M3MEHEHMsI COJIHEUHOW paauanuu E B Hambomee
XOJIOJIHBIE MECSIbI OTOMUTENIBHOTO Mepuoaa (HosIOpb, 1eKadph, sSTHBAph U (PeBpalib),
HUMEeT MapadoIMIecKyro GYHKIHIO (PUCYHOK 5).

a=40°; 6=44°;8=52°;

Mk /M2 Mec. I'eorpaduueckas mmpoTa; (rpai. C.Ii.) r=56°;1=64°:%=68°;
E= (kBT - u/M?Mec)
400 e
(111,2)
o R?- 0,049 -
300 \ 87,6
(83.4) i) TR =

200

\/
EL] I NN 7
\/ P
100 \\\14_2/ B

(27,8)
\\/
x—/
1

2 <
HOSIOPb neKaopb SIHBAapb (heBpab

Mecs1ibl

PucyHok 5 — JIunaMuka MOTOKa COTHEYHOUM paiMaliii B 3aBUCUMOCTH OT
reorpaduyeckoit mupoThl (40°—68°¢.111.) 32 OTOMUTEIBHBIN TIEPUO/T.

Hannass mapabGommueckass (QYHKIHUS TO3BOJSET BBIBECTH OSMITUPUIECKOE
ypaBHEHHE /ISl ONUCAHMS JUHAMUKH TIOTHOCTH MOTOKA CONHEUHOM paguanunPl Ha
MMOBEPXHOCTH T€JIMOKOJIIIEKTOPA (TI0 BpeMeHH 1)B clienyroiieM BUe:

P? =30,98t% — 152,41t + 201,51. (26)
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3aBucuMocTH (25) W (26)COCTaBHINM METOIUYECKYIO OCHOBY OIpEACICHUS
temioBoil MomHocty U KIIJ[ rennokomiexropa.

O6mmii kK03p(GUUMEHT TEeIIOBBIX MNOTEPh U; 3aBUCUT OT TEMIIEpaTypbl
OKpyXxatoen cpeabl to,(pUcyHOK 6).

U

=2 L

! /’—_‘E = :f(+t”"p) —— L 4 /

N

—
(93]

Koaddunment rermnonoreps, Br/m

12 9 6 3 0°C -3 -6 -9 -12
Temneparypa Bo3nyxa £, 'C

OKp

Pucynok 6 — 3aBucumocts K03 PUIMEHTa TEIIOBBIX TIOTEPh OT TEMIIEPaTypPhl
okpyxatouei cpens,U, = f(t, )

B Havane OTONMMTENBHOTO TEpUOIa TPHU TEMIIEpaType OKPYKaIoMIeH cpembl
top=12 °C k0> PuuMEHT TEmOBBIX TOTEph cocTapimsier U, =7,77 Br/m?u, a npu

Temneparype t,,=-12, U, =12,67 Br/m?>u4. Cpennee 3nauenme U7 pasno 10,22
Br/m%u.

Koadhdumment none3Horo AecTBUSI relrOKOIUIEKTOpa Hanbosee J0CTOBEPHO
OTIPEJIEIICHO AKCIIEPUMEHTATBHO B COOTBETCTBUU C PUCYHKOM 7

- 55 600
—%;50 550 olé

=~ & g
@ kE4s 500
2 2 =

500 1 £ 40 450 S
= B =
2 400 £35 - 400 £
=| : O] =
S 300 £30 - =N 350 2
o & el ¥l L 5
2200} £25 AP 5 300 E
S 53 o 8
5 100 220 250 ¥
= e E
ol 15 100 =

9:30 10:30 11:30 12:30 13:30 14:30 15:30 16:30 17:30 Tu

——o0—— DKClepUMeHTalIbHAs YacoBas MOLIHOCTh TeJMOKOIEKTOPa, BT.
———%——- Temneparypa Ha BXoze B KoJuiekTop, 'C

Pucynok 7 — 3aBucumoctu TemrepaTypsl Ha Bxoae B koJutektop [ts=f(T)],

noroka cosHeyHod pamuanuu[E,..=f(T)Ju TtemnoBoii MomHOCTH] P, ~=f(T)]oT
BpEMEHM Harpena |

Cpennuii cyrounbiii KII/] rennokosnekTopa o JaHHbBIM 3KCIIEPUMEHTA PABHO:
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Moce = XQ, _ 238682 _ 3 (27)
S_-E_ 1683872

rae S, — IIOMAAb FeJIMOKOIIIEKTOpa, M2,
E,— TOTOK COJNHEYHOM paguanmu, Br/m?,
2. Q — monHas MoJe3Has SHEPrUM MOJIy4eHHas B TEIMOKOILIEKTOpE, BT.
OKCNEpUMEHTAIbHAsT ~ 4acoBasi  MOIIHOCTb P,  TIEIHMOKOJJIEKTOpa B
COOTBETCTBHUHM C PUCYHKOM 7 TMpejicTaBiieHa B Tabiuie 1.

Tabnuua 1. DxcriepuMeHTanbHas 4acoBast MOLIHOCTb Py remokoeKkTopa

Bpewms, | 9:30 10:30 | 11:30 |12:30 |13:30 |14:30 |15:30 |16:30 |17:30

9

Poxe 175,39 | 196,56 | 223,77 | 263,09 | 317,52 | 326,59 | 316,91 | 264,90 | 257,04
Bt

Cpe/Hee 3HaUEHUE DKCIIEPUMEHTAIBHON YaCOBOM MOITHOCTH PABHO
3872
ngc = E3KC ) SFK " Moxe = e -1,68-0,36 = 260,2Bm (28)

HauGonpmas npoaoKUTEIbHOCT WHCOJSIIIMM 32 OTONMMTENbHBIA TEPHOJ
COOTBETCTBYET 31aHuAM TenaTHuKa Nel u Ne2 (pucyHoxk 8).

10

9

//8:12
7:}\ /

7 \ /

6 6:10

5

4

15 22 15

(okTA6pb) (nexabpo) (maprt)

M POOOKUTENIbBHOCTb OTOMUTEJIbHOIO Nepunoa

Pucynok 8 — Ycpeanénnoe 3naueHue mpoA0KUTEIBHOCTH WHCOJIAINH 3aHUI
tenaTHuKa Nel u Ne2 3a oTonUTEIBHBIN TEPUOI.

[TpoaomKUTETPHOCT, MHCOJSIUN TelsATHUKAa K Hadany (15 oktabps), k 22
nekabpro m K KoHmy (15 wmapra) OTONUTENBHOTO TIEPUOJA, COOTBETCTBECHHO
cocrapnser: / yacoB 20 muHyT; 6 wacoB 10 MuHYyT W 8 wacoB 12 MuHYT u
OMUCHIBAETCS CAEAYIOLUUM SMIUPUYECKUM YPABHEHUEM

V(x)=0,41x2-2,11-x+9,16. (29)

rje x — Bpems (CyTKH).

VYpapHenne(29) mo3BoJSET ONPENEIUTh HauOoJiee palMoHAILHOE MECTO IS
pa3MenieHus reJIMOKOJUIEKTOPa B 3/IaHUH TEJISITHUKA, C YIJIOM HAKJIOHA
S =42° 4+ 15° + 3° = 60° (rme 42° reorpadudeckasi MUPOTa MECTHOCTH)
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Pe3ynbpTaThl SKCIIEpUMEHTAJIbHBIX UCCIIEI0BAHUNA OMOMETPUYECKON YCTaHOBKH
OTpakeHbI Ha pucyHkax 9, 10, 11 u 12.

3 20
© 15 ~ T~ 90
& [ b =A(T)| L I | 60
§ E 5 [t =T ‘
~ 10 _ ~J% g — \T-\ o
: SN SN
g \ 5 & N0 Yk
R Yl & g
0 — g \ 5
\>\( 2 0 \ 15 2
£ 5 10 15 20 25 30 35 40 5 s 0 15 a0 25 s s
MpoAcMKUTENBLHOCTL CaMOHArpeBaHust HaBO3HOM Maccehl, T, AHW MPOACIKUTENLHOCTS CAMOHArPEBAHIS HABOIHOM MAcChi, T, AHM
Pucynox 9-3aBucumMocTs Pucynok 10—3aBucumocTs TEMITEPATYP
IPOJIOJDKUTEILHOCTH BPEMEHH T tex, tex 1 70T IPOAOIKUTEIILHOCTH
CaMOHarpeBaHuA HABO3HOHU MACCHI OT BPEMEHU CaMOHarpeBaHus HaBO3HOU
TeMrepaTyp loxp,tr 1 . macchol Th.
360| g 60
: P [
300( =50 = S =y N | \ ;
oF 240 540 < Y I I I
8 2 g \ \ |
S 180[ & 30 E 20 | 1
3 ?',‘ 5 15 — J,i_
= 120| & 20 g \ || |
g s £ 10— | — I —
s |g s || | n
& 60 210 05*‘1‘ |— - —
S | I O O T
0 0 , 12 9 6 3 0 3 -6 -9 -12
5 10 15 20 25 30 35 4 3
Bpems camoHarpeBaHusi HaBO3HO Macchl T, AHW Tewneparypa t orp, C
—l TCIUIONIPOU3BOIUTCIIBHOCTD
—C—TCIIOBAst MOULHOCTH
Pucynok 12—3aBI/ICI/IMOCTB KOJIMYCCTBA
Pucynok 11-3aBucumoctb M 5 5
v TCIIJIa HCOOXOANUMOI'O JIs1 O00I'peBa
TeHHOHpOI/I?)BO,HI/ITCHBHOCTI/I 1 TCIIJIOBOU Qn A A p
v I10JIa TCIISITHUKA oT TEMIICPATYPhI
MOIITHOCTH OMOTEpPMHYECKON YCTaHOBKHU . ¢ patyp
v OKpYXXaraicu Cpcabl .
OT BPEMEHHM CAMOHArpEeBaHUsl HABO3HOM Py HICH CPEbIloxp
MAaCChI

Temneparypsl okpyxaromeil cpeabl (top) W BHYTpU TeEISATHUKA t, HE
OKa3bIBAIOT CYIIECTBEHHOTO BIMSHUS Ha MPOLECC CAMOHAIPEBAHUS HABO3HOM MAcCCHI.
[Ipy MuHYCOBOM TemIlepaType OKpYX aLEed Cpeapl MpOLEecC CaMOHArpeBaHUs
HaBO3HOW MacCChI MMPOJOJDKAETCSA, 3aMEJIAETCS] HE3HAUYNUTEIIBHO.

[TpomomKUTEeTFHOCTh CaMOHArpeBaHus HaBO3HOW Macchl,Maccoir3000 — 3100
KI' TIPUTOTOBJIEHHOW B BHJE CMECHU KOHCKOIO W OBEYbErO0 HaBo3a B mporopuuul:l
cocraBisier 40 mueit (¢ 30 okTaOps o 9 nexadpst). CpenHsis TeMIieparypa HaBO3HOU
Macchl 3a 3T0 BpeMs paBHO t, = 57,9 °C, ¢ cpeaHeKBaApaTHIECKUM OTKIIOHEHHEM
+6=5,67°C u xorddunmentom Bapmarmu V=9,8%. Temmeparypa oOkpyKaromen
Cpeabl 3a BeCh MEPHOJ caMOHarpeBaHus HaBo3a Kosebanachk oT 16 °C mo -2°C, a
TeMmreparypa BHYTpHU TEISTHHKA, TJle€ pa3MeIlleHa HaBO3HAas Macca Kojedanach OT
17°C no 1°C.
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Cpenusisi TemmepaTypa TEIUIOHOCUTENS Ha BXOJAE€ B OHOTEPMHUUYECKYIO
YCTAaHOBKY M Ha BBIXOJE M3 HEE, COOTBETCTBEHHO COCTaBWIM  1;=44,9°C u
tex=54,9°c. I3MeHeHue TemrepaTypbl BHYTpU TeJISITHUKA B Auano3oHe 17...—2°C He
OKa3bIBACT CYIECTBEHHOTO BIUSHHUS Ha TeMIEPaTypbl tsx U lhx, TAK KakK Ipoliecc
caMOHAarpeBaHusi HABO3HOW MacChl TMPOJOJDKAETCSI B MHMHYCOBOW TeMIlepaType
OKPYKAIOIIEN CPEBI.

HaBo3nas Macca, wmaccoit 3050kr BbeImaeT MakKcUMaJIbHBIC 3HAYCHUS

TEIUIONPOU3BOANTENLHOCTH Qg'_}ax U TEIUIOBOI MOH_IHOCTI/IPg}c_lx mexay 20 — 30aun

caMOHArpeBaHHsl HABO3HOM Macchl. B 3TH JIHM MaKCHMalbHble 3HAUYEHHUs IaHHBIX
mapameTpoB pasubl: Q7 =50 ... 53 kJlx/kr u Py =320...325 Br. K copokoBomy

JTHIO TeMIlepaTypa HABO3HOM MacChl CHHMXKAETCS M COOTBECTBEHHO CHHKACTCS €€
TETJIOBAsi MOITHOCTh, YTO CBUETEILCTBYET O 3aMEHE HaBO3HOM MacChl Ha CBEXKEE.

Jlnana3oH HW3MEHEHUs KoJu4ecTBa Teria (@, HeoOXoAuMoro Juisi o0orpena
oJa TeNATHUKA IIomaasio 1 M? cocrasnser ot 1,5 10 2,6 KBT, 4TO COOTBETCTBYET K
CHI)KEHHIO TEMIIEPATYPhl OKpYKaromie cpesl toqmot 12°C no —12°C.

B YeTBEPTOM pazaese «TexHuko-3KOHOMUYECKast OIICHKA
sHeprocoeperaronieil TEXHOJOTUM O0OorpeBa TMoja TEeNSITHUKAa» TMPE/CTaBICHBI
pacyeThl TEXHUKO-DPKOHOMHUYECKON dddekTuBHOCTH TexHonoruu. CyMMapHbIN
SKOHOMUYECKUN A(PGHEKT OT HCMOIB30BaHUS COJIHEUHOW pajvalii C TOMOIIBIO
reJIMOKOJIEKTOpa M OMOoTemia HaBo3a C IMOMOIIbI0 OMOTEPMHYECKOW YCTaHOBKHU
cocTaBisieT 66229,1 coMOB 3a OTONMUTEIBHBIN MTEPUOJ] P 0OOTPEBE TOJIA TEISATHUKA
iomaap 30 M2,

BbIBO/bI

PazpaboTrka »sHeprocOeperarommux aBTOHOMHBIX TEXHOJIOTMH Ha 0ase
BO300HOBIIIEMBIX PECYpCOB  MPOAMKTOBAHA HKOJIOTHYECKUMU TpeOOBaHUAMH,
yIOpOXKaHUEM IIeH Ha DSHEPrOHOCHTEIM U  HEPEeHTAa0eIbHOCThIO  MOJABOJA
IIEHTPATU30BAHHBIX JTUHUN ANIEKTpOIepeaun Ha OTJaJICHHBIE
cenbX03(hOpPMUPOBAHUS.

1. CymecTByromue 23JIEKTPUYECKHE HarpeBareild il o0orpeBa IIoJia
KUBOTHOBOJUECKMX TIOMEIICHUA WMEEeT HEAOCTAaTKU: BBICOKAS  CTOMMOCTb,
MOHIKEHHAsT ~ DJIEKTPOOE30MacHOCTh,  HETAaTUBHOE  BIMSHHE  XUMHUYECKHX
WHTPEIMEHTOB (KepaM3HT, arjomopuTOCTOH, PE3MHOKOPIHbBIE MJIUTHI) HA >KUBOTHBIX
CJIOKHOCTbH BBITIOJTHEHHSI PEMOHTHBIX pa00T W HU3Kash HAJEKHOCTb.

2. Paszpaborana sHeprocoeperaromas TEXHOJOTHs 00OrpeBa IMoja TeISITHHKA
Ha 0asze renmo- U OMOTEPMUYECKON YCTAHOBKH, KOTOPAsl MO3BOJSET OJHOBPEMEHHO
MCIIOJIb30BaTh COJIHEUHYIO DHEPTHI0 M OMOTeIia HaBO3HOM MacChl B mporecce €&
caMOHarpeBaHus. MaTemMaTHuecKoe OINMCAHWE TaHHOW TEXHOJOTHHU C TIOMOIIBIO
arperaTUBHBIX CHCTEM TIIO3BOJIMJIO: COCTaBUTh MOJZIENb COCTOSHUS TEJSITHHKA B
mo00M  MOMEHT  BpPEMEHH, KOTOpas  XapakTepuzyeTcss  (YHKIIMOHATBHOM
3aBUCUMOCTBIO TPEX BEKTOPOB; BHIBOJUTH OCHOBHBIC YPAaBHEHUS ISl UCCIICIOBAHMSI
3aKOHOMEPHOCTEH M3MEHEHHUS TETUTOBBIX XapaKTEPUCTUK TeIH0 — U OMOTEPMHUIECKOM
YCTaHOBKH.
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3. Ha o0a3e oObektuBHbIX naHHbix CHull 23.02.00 "CrpoutenbHas
knuMmarosniorusi  Kelpreisckoit  PecnyOnuku" ~ BBINOJHEHO — MOJEIMPOBAaHUE
M3MEHYMBOCTA COJIHEYHBIX CHUSHUM 34 OTONUTENIbHBIA IMEPUOA. Y CTAHOBIIEHO, YTO
3aKOHOMEPHOCTh U3MEHEHHUS COJHEYHOW paJuanuy 3a OTONMUTEIbHBIA TEpUOa B
3aBUCUMOCTU OT reorpaduyecKkoi MUPOTHl MECTHOCTH, MOIYUHSACTCS HOPMAIbHOMY
3aKOHY paclpejielieHus ¢ MaTeMathueckuM oxkujnanvem 53,09 kBt/m?-mecsan u
cpeanekBaaparuueckum 30,12 kBt1/M?-mecsi. [ onucaHus JUHAMUKHA TIOTOKA
COJIHEUHOW paJualid 3a OTOMHUTEIbHBIA TIEPUOJ BBIBEJECHO AJICKTPUUYECKOE
ypaBHEHUE PZ =30,98t*>-152,41-t+201,51. Cpennee 3Ha4YEHUE IMOITHOW IOJIE3HOU
SHEPrUM TIOJIydeHHAss B TEJIMOKOJUJIEKTOPE B 3aBUCUMOCTH OT TEMIIEPATYPHI
OKpY’Karollel cpeapl paBHA 261,75BT/M2. Cpennuii cyrounsiii KIIJI u cpennee
3HAYCHUE YacOBOW MOIIHOCTH T'eJIUOKOJUIEKTOpAa COOTBETCTBEHHO paBHbl 0,36 u
260,2 Br.

4. OO6mrasi TPOJIOIKUTEIBHOCTh MHCOJAIIMU TOYKH B Ha mony TelsiTHUKA
cocTaBisieT 3uaca, a HEMpepbIBHAs Bcero Ha lyac 45MHUHYT, 4YTO HE COOTBETCTBYET
HOpPMaM M HE OKa3bIBaeT CYIIECTBEHHOI'O BIIMSHUS Ha OOOTpEeB Ioja TEISTHUKA B
OTOINUTENIbHBIA Tiepuoa. Haumbonee parmoHaNIBHBIM MECTOM JJII  Pa3MEIICHUS
TeJIMOKOJIJIEKTOPOB SIBJISICTCSl KpbIIIa 3JJaHUM TEISTHHKA C (dacaJHOW CTOPOHBI IO
yraom S=57°+3°=60°.

5. IIpomomKuTEeNbHOCT, BPEMEHU CaMOHarpeBaHusi HaBo3HoW Mmacchl (3000-
3100 Kr) npuUroTOBJIEHHAs B BUJE CMECH KOHCKOTO U OBEYBETO HABO3a B MPOINOPLUUHU
1:1, cocraBnsier 40 nueil. CpenHsia TemmepaTypa HaBO3HOM MacChl 3a 3TO BpeMms
paBHa 57,9°C,£5,67°C. Temmeparypa OKpyXawIleil cpeabl HE OKa3bIBaeT
CYILIECTBEHHOI'O BIIMSIHUSI Ha MPOLECC CaMOHArpeBaHUsl HAaBO3HOM Macchl. CpenHsis
TEeMIIepaTypa TeIJIOHOCUTENSI Ha BXOJAE B OMOTEPMUUYECKYIO YCTAHOBKY M Ha BBIXOJIE
u3 Heé, cooTBeTcTBEHHO cocTaBuin 44,9°C u 54,9°C, npu U3MEHEHUU TEMIEPATYPHI
BHYTpU TeNsATHUKA B auama3zone 17... - 5°C. HaBo3znas macca, maccoit 3050 kr
BBIAAET MAaKCHUMaJbHOE 3HAYEHUE TEIUIONPOU3BOAUTEIBHOCTH U TEIUIOBOM
coorBeTcTBeHHO 50-53 KJ[k/Kr m320...325 Br. /lnama3oH HW3MEHEHHS KOJIHMYECTBO
TeIuTa HeoOXOJMMOTO [T 060TpeBa Moja TeIATHHKA IUIOMAnbio 1 M2 COCTAaBIAET OT
1,5 no 2,6 kBT, TO COOTBETCTBYET K CHI)KCHHUIO TEMIIEPATyphl OKPYKaIOIIEH Cpeibl
or 12°C mo —12°C. Cpennsas TemmepaTypa BOABI Ha BXOJI€ B 3MECBHK IOJla U Ha
BBIXOJI€ U3 3MeeBUKa cOOTBETCTBEHHO cocTaBmin 43°C u §8°C.

6. CyMmapHbIi SKOHOMHYECKHH 3(P(EKT OT HCMOJb30BaHUS COJTHEUYHON
SHEPTUU C TTOMOIIBIO0 TEIHMOYCTAHOBKA U OMOTOIIMBA HABO3HOW MACCHI C MIOMOIIIBIO
OMOTEPMHUYECKON YCTAaHOBKHM [IJIsi 00OTpeBa IOJa TENSITHHUKA, 32 CYET CHUKCHUS
3aTpaT Ha TPAJUITMOHHYIO dJIEKTpUYEecKyto sHepruto coctaBisieT 33480,94 comoB 3a
OTONMTENbHBII Tepro (M3 pacyeTa Ha OJMH OOKC TENATHUKA IUIOmaabio 30M2).
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Development of the Agro-Industrial Complex for the Purposes of Sustainable
Development” (STDAIC-2022) Published online 13 April 2023 DOl —Pexum
nocryma: https://doi.org/10.1051/e3sconf/202338001025

13. XKycybamueBa, A.JK. Metoauka TtemioBoro pacuera obOorpea Imoja
tensatauka[Texer]/  OcmonoB  bL.JIx., KapacaptoB V.D., Ocmonor JK.bI.,
Kycybamuera AKX, Typanyes N.D. Texuuka v TEXHOJOTHS B KUBOTHOBOJCTBE No2
(50)-2023.—C.63—68. —Pexxum noctyna: https://elibrary.ru/item.asp?id=54095156.
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KycyoanueBa Aiinaryas KymaGaeBHanbiH 05.20.01 — ajibl1yap0acbIiHbIH
MEXaHMKAJTAIITHIPYYHYH TEeXHOJOTHSJIAPbI KAHA KapakaTTapbl aJIMCTUIU
00IHYA TeXHMKa WJIHMAEPMHHMH KAHIMJATHI WJIMMHMHA  JapaKkacblHa
TajJankepauk «KyH xaHa 0M03HepPreTHKAJIBIK OPHOTMOJIOPAY KOJJIOHYY MEHEH
MajJ vyap0a MMapaTTapblH  KbLUIBITYY TEXHOJOTHSCHI»  TeMAaCbIHAAIbI
AUCCEPTAUMSACHIHBIH

PE3IOMECH

O36KTYY €O3106p: SHEPrUSHBIYHOMIOOUYTEXHOJIOTHS, MaJKaHAKypyJIylly,
KBUIBITYY ME3THJIH, TeIUOKOJUICKTOP, UHCOTpadUK, OMOTEPMUKAIBIK OPHOTMO, KYH
pauaIusiChl.

N3unanee o0bekTHCH XaHA mnpeaMeTH: ['enno >xaHa OMOPHEPreTHUKAIBIK
yCTAaHOBKAJNIAPJIbI  KOJJOHYY MEHEH MY300 CapaiJblH TOJYyH  KBUIBITYY
TEXHOJIOTHSICHI, MAJIJIBIH KbIThl MEHEH TOJIY KBbUIBITYY YUYH DHEPTUSHBI YHOMI00UY
CHUCTEMAaHbBIH UIITEIN U3WII00HYH 00bEKTHCH OOyl CaHaar.

Man 4yapba wuMapaThIHBIH TEMIIEpATypalblKk PEKUMUHUH KYH JKaHa
OMOZHEPreTUKANBIK  TY3YJIYIITOPAYH  TapaMeTpieprHe Ke3  KapaHJbLILITbIH
oenrunieeuy 4YeHEM/IEP.

M3uaneenyn makcatbl: KOHCTPYKTHBAYY »KaHa TEXHOJOTHSIBIK CXeMa,
Patent KG 349MPK AOIK 1/00F24F 3/16 Kyn aHa OHO3HEPreTUKaIbIK
TY3YJYLIITOPAY KOJIOHYY MEHEH MaJjl 4ap0a UMapaTTapbiH KbUIBITYY TEXHOJIOTHSACHI.

NM3uaneenyHn  bIKMajapbl: MaTeMaTUKalIblK  (U3UKAHBIH  BIKMaJaphl,
KBUTYYJIYK ajMallyy MmpoIecCTepUH CYPOTTOI0 KOJIIOHYIITaH KbITYyYJIyK TEXHUKACHI,
AKCTIEPUMEHTAJIBIK U3HUIIJIO0 KaHa CTATaTHUCTUKAJIBIK UIITETYY BIKMACHI.

IMIeKTHH WIHNMHA JKaHbLIBITBI.

-KYH JKaHa OWO’HEpPreTUKAIBIK TY3YAYIITOPAY KOJIJAOHYY MEHEH MY300
capaiIbIH TIONYH JKBUIBITYYHYH DHEPTHSHBI YHOMIOOUY TEXHOJIOTHUICHI HIITCIIHII
YBIKKAH;

-TOMOHJOTYOPIY  AHBIKTOOHYH  BIKMajlapbl  HINTEIUI  YbIKKAH: KYH
KOJUICKTOPYHYH KyOaTTyyIyryH jkKaHa jKalTalllkaH >KeprH; Mas yapOa annapblH
’KaHa yapOaHBbIH aliMarblH H30JISIUSIIOO0;

NituH TexHuKanbik )KaHbUIbITEI KP Ne349 nmaiinanyy mojenre naTeHTH MEHEH
TaCTHIKTAJITaH.

AJIBIHTaH HATBIiZKaJap: KYH JkKaHa OWOSHEPreTUKAIBIK CTaHIMSHBIH
OuprenenikeH HWINTEIIM MEHEH Mall Jap0a HMMapaTbIHIArbl SKbUIYYIYK aJIMaIlyy
MPOLIECCTEPUH MYHO3/I60TOH AHAIUTUKAJIBIK KO3 KapaHIbUIBIKTAP aJIbIHTaH;

Koamonyy papaxkacel:dpepmepank dyapOanmap djkana Oamrka aifpln  4ap0Oa
TY3YMIOpY.

Koagonyy w4eiipecy:®epMepuK KOONMEPATUBAWK >KaHAa OWPUKKEH aMbLI
yapOanapbelHaa, OILIOHAOW »3Je arpapAblK >KOTMOPKY OKYY JKalJIapblHBIH OKYYy
MIPOIIECCUH]IE.
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PE3IOME

pucceprauuu KycydanuesBonn AiHaryab KymaOaeBHbl Ha Temy «TexHosorus
o0orpeBa KMBOTHOBOJYECKHX IOMELICHHWH C HCHOJb30BAHMEM TeJIH0 W
0MO3HepreTH4eCcKOl YCTAHOBKHM» HA COMCKAHMEe YYEHOIl CTelmeHW KaHAHIATA
TeXHHYecKuX Hayk mno cnemuajabHoctu 05.20.01 — TexHosormu m cpeacTBa
MeXaHHM3alMU CeJbCKOI0 X0311MCTBA

KiroueBble cijioBa: sHeprocOeperaromas TEXHOJIOTHSI, XUBOTHOBOJIUYECKOE
MOMEIICHHE, OTONUTENbHBIN Nepuo/, reJIMOKOJIIEKTOP, uHcorpagux,
OnoTepMuUecKasl yCTAHOBKA, COJIHEYHAs pajualiysl.

O0bekT W mnpeaMeT HCCIAEA0BAHUA:00BEKTOM HCCIEIOBAHUS SIBISCTCS
(GYHKIMOHUPOBAHME TEXHOJOTMU O0OrpeBa Moja TEISITHUKA C HCIOJIb30BAaHUEM
reino U OMOPHEPTreTUYECKOM YCTaHOBKH, 3HeprocOeperaromias cucrema oborpesa
10J1a HABO30M KUBOTHBIX.

3aKOHOMEPHOCTH, YCTaHABIMBAIOIINE 3aBUCUMOCTH TEMIIEPATYPHOr0 peKUMa
KUBOTHOBOJYECKOTO TIOMEIIEHUS OT IMapaMeTpOB TeNMO0 U OMOdPHEPreTUYECKOn
YCTaHOBKH.

Hean uccnenoBanmns: KoHCTpYKTUBHO - TeXHONOrH4eckas cxema, [latent KG
349MIIK AOIK 1/00 F24F 3/16 TexHomorust o0orpeBa >KMBOTHOBOIYCCKHX
MOMEIIIEHU C UCTIOJIb30BAHUEM TeJIN0 U OMOIHEPTreTUYECKON YCTAHOBKH.

MeToabl uccjie10BAHUA: METOJbI MaTeMaTUYeCKON (DU3UKU, TEIJIOTEXHUKU
UCIIOJIb30BaHHBIE TPU ONMHCAHUHM TEIUIOOOMEHHBIX TMPOIECCOB, a TaKXKe METOJbI
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUN U CTATUCTUYECKON 00pabOTKH.

HayuyHnasi HoBU3HA padoThI:

-pazpaboTaHa »sHeprocOeperaromias TEXHOJOTUs 00OrpeBa TMoja TENATHUKA C
MOMOIIBIO TEIHO U OMOIHEPTETUYECKON YCTAHOBKH;

-pa3paboTaHbl METOJMKH  ONpPENENICHUs: MOIIHOCTH M MECT pa3MelieHUs
TeJIMOKOJIEKTOPa; WMHCOJSAIUS SKMBOTHOBOAYECKOTO TOMEIICHUS U TEPPUTOPUU
dbepmepcKoro Xo351UCTBa;

TEXHUYECKasi HOBU3HA PaOOThl MOATBEpPIKIEHA MATEHTOM Ha Mojie3Hyr mojens KP
Ne349.

IlosyuyeHHble pe3yabTAThI. I[OJYYEHbl AHAINTUYECKHE 3aBUCHUMOCTHU
OINMCHIBAIOIINE TEIJIOOOMEHHBIE MPOLIECCHl B )KMBOTHOBOAYECKOM ITOMEIIEHUM IIPU
COBMECTHOM (DYHKIIMOHUPOBAHUU T€IHO U OMOIHEPreTUYECKON YCTaHOBKH;

CreneHb  HCNOJB30BAHMA:B  (QEpMEpPCKUX  XO3sMCTBAX U JPYTUX
arpoOpMHUPOBAHUSAX.

O6aacth npumeneHusi: B depMepckux koomepaTuBax W OOBEIMHEHHBIX
KPECThSIHCKUX XO3SIICTBaX, a TAK)KE B y4eOHOM IPOLIECCE arpapHbIX BY30B.
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SUMMARY

of Ainagul Zhumabaevna Zhusubalievas dissertation on the theme ""Technology
of heating of livestock buildings with the use of helio and bioenergy installation™
for the degree of Candidate of Technical Sciences on specialty 05.20.01 -
technologies and means of mechanization of agriculture.

Key words: energy-saving technology, livestock room, heating period, solar
collector, insografik, biothermal plant, solar radiation.

Research purpose: Design and technological scheme, Patent KG 349 MPK
A01K 1/00 F24F 3/16 Technology of heating of livestock premises with the use of
helio and bio-energy plant.

Research methods: Methods of mathematical physics, heat engineering used
in the description of heat-exchange processes, as well as methods of experimental
research and statistical processing, engineering calculations were used.

Obtained results and their novelty: A new energy-saving technology of
heating the floor of the calf house with the use of helio and bioenergy installation is
developed. Methods of determination of power and places of heliocollector
placement are developed.

Extent of use: The results of scientific-research work can be used in other
cooperative and peasant farms of the Kyrgyz Republic, as well as in the educational
process of agrarian universities.

Scope of application: In rural co-operatives and united peasant farms, as well
as in the educational process of agrarian universities.
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