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OBILIASA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTH TeMbl AUCCePTALMMU. Hcnonb3oBanue HEPrun
BO300HOBJISIEMBIX MCTOYHUKOB BO BCEX OTPACIISIX HAPOJHOTO XO3AWCTBA aKTyalbHA.
DTO CBSA3aHO HE TOJIBKO C U3MEHEHHMEM KJIMMaTa Ha 3eMJIe MO JEHCTBHEM BPEIHBIX
BBIOPOCOB OPTraHMYECKOr0 TOIUIMBA MPU MX CHKUTAHUHM, HO U C HEOOXOJUMOCTHIO
MOBBIIICHUS TOKa3aTesael IHeprocOepekeHuss 1 aBTOHOMU3AIUU YHEPTOCHAOKEHHUS.
JlaHHble TOKa3aTed OCOOEHHO AaKTyaJbHBI JIJIS CEJbCKUX MOTpeOuTeneil sHepruu
UMEIOIIIE CBOM OCOOEHHOCTH: MOTpeOIeHNnEe HEOONbIIUX MOITHOCTEH, OTJAICHHOCTD
OT LIEHTPAIN30BAaHHBIX JUHUHN AJIEKTpOIepeayd, CE30HHOCTh BBIMOJIHSAEMbIX padoT U
T.IL

B 2000 rony crpanamu uneHoB OOH npunsTa [[exknapanus Teica4eneTns, TAe
0003HaYeHBI 8 11e/1el, 7 U3 KOTOPHIX CBSI3aHBI C MCIOJIb30BAHUEM BO300OHOBIISIEMBIX
ncTouHuKoB 3Heprun (BUD).

['eorpaduueckoe pacmnojiokeHue M KiIuMatuueckue ycioBus KeIpreizckoit
PecnyOnuku sBIsiOTCS ONAronoiay4yHbIMH JJis ucnosnb3oBaHuss BUD, Takue kak
COJIHEUHas pajguanus u ouoMacca (HaBO3 Kak COOCTBEHHOE BO30OHOBIISIEMOE CHIPKE).
B 30HE IOCTOSHHOTO MPOXKHBaHMS HaceaeHus (o 2000 M Haj ypoBHEM Mops), 1M
COJIHEYHOTO KOJUIEKTOpa MOxeT reHepupoBatb 10 500-600 Bt'u snektpuueckoit
sHepruu. [loTeHuman ucnonb30BaHUsI HaBO3a B PECIyOJIMKE cOCTaBisgeT Oojee 5,5
MJIH. TOHH B roA. [lpm mepepa®oTke AaHHOM MacChl C IMOMOIIBIO OHOra30BOM
TEXHOJNOTHH MOXKHO MONy4HTh okomo 110 muH. M° Guorasa u 5.4 MIH. TOHH
ounoynoopenus. [Ipu 3ToM npeaoTBpalieHHbI BHIOPOC MAPHUKOBBIX T'a30B COCTABUT
0k0110 214 MiTH. M.

[IpakTueckoe wucnosp3zoBanne BMD B cenbckom xo3diictBe Keipreizckon
PecnyOnnku, B 4acCTHOCTH B YCJHOBHUSIX (PEPMEPCKUX, KOOMEPATHUBHBIX XO35MCTB
HaxoauTcs Ha ypoBHE 1%. Mcnob3yoT COMHEUHYIO pagualnio 11 TOAOTPEBa BOIbI

NPUMUTUBHBIMU  criocoOamu.  HaB0o3 ~ CeNbCKOXO3AMCTBEHHBIX  YKMBOTHBIX
uCronb3yercss Hed((EKTUBHO B KAYECTBE OPraHUYEcKOro yAoOpeHus IMocie
MEPETHOA.

CoBpeMeHHbIE TEXHOJOTUU COJICP)KAHUSI KUBOTHBIX OCOOEHHO MOJIOAHSKA
MIPEABSBISIIOT BEICOKHE TPEOOBAHUS K TEMIIEPATYPHOMY PEKUMY KUBOTHOBOAUYECKUX
MIOMEIIEHU B OTONMUTEJIBHBIM MEPUOJ, COOTBETCTBYIOIIHE K 300TMTMEHUYECKUM
HOpMaM, pEUIEHUE KOTOPBIX MPEAYCMATPUBAET CO3/IAHUE CUCTEMbI HHKECHEPHO-
TEXHUYECKUX Pa3paboTok Ha 6a3e ucmosib3oBanus BUD B 4acTHOCTH, CONTHEUHOMN
paauanuu 1 OMOTEIUIa HaBO3a B MpoIlecce ero meperHos. Takas cuctema oborpeBa
’KUBOTHOBOJTYECKUX TIOMEIICHUM OTBEeYaeT TpeOOBaHUAM DHEProcOepeKeHHs,
aBTOHOMM3ALIMH, JIEKTPOOE30MACHOCTH M OXPAHbI OKPYXAIOLIEH CPeIbl.

PabGora HampaBieHa K CO3IaHUIO0 MHKEHEPHO-TEXHUYECKONU CHUCTEMBI TEIH0 U
OMOPHEPreTUUECKOW YCTAaHOBKM KaK OCHOBa HSHeprocOeperaroneil TeXHOJOruu
o0orpeBa  JKMBOTHOBOJYECKHX  IMOMEIICHH. Ha  ocHoBe  TeopeTuxo-
AKCIIEPUMEHTAJIBHBIX ~ HMCCIENOBaHUA  OOOCHOBaHbl  OCHOBHBIE  IapaMeTphl
TEXHOJIOTHUH.

CBsa3b paldoTbl € NPUOPUTETHBIMH HAYYHBIMM HANPABJICHUSIMM:
JUccepTaoHHas padoTa BeIMTOIHEHA B OIICKOM TOCYJapCTBEHHOM YHUBEPCHUTETE,
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MCIIOJIb30BAaHbl MaTe€pUalbl HAYyYHO — HCCIENOBATENbCKUX pabOT MO MPOEKTY:
«Pa3zpaboTka TEXHOJIOTMM M  TEXHHUYECKHMX CPEACTB C  HCIOJIb30BAaHUEM
BO300HOBJISIEMBIX UCTOYHUKOB SHEPTUM» (PUHAHCUPYEMBbIN 110 TUHUM MHUHHCTEpCTBA
1 oOpa3oBanus U Hayku Keipreickoit Pecniyosmku, mjorosop Ne OH — 33/14.

Heab u 3aga4yu uccjie0BaHUsA: 1[EIbI0 UCCIEAOBaHUS SBIAETCS pa3padoTKa
TEXHOJIOTUM O0OTpeBa Ioja TeJNATHUKA W OOOCHOBaHUE IMapaMETPOB TeIU0 U
OMOPHEPIreTUUECKON YCTAaHOBKHU.

JUJ1s1 JOCTHKEHHMS MOCTABJIEHHOM eJIM PellaJich CaeAyIue 3a1a4u:

- TIPOBECTH CPABHUTEIBHBIM aHadu3 CYLIECTBYIOIIMX TEXHOJOIM o00orpena
KMBOTHOBOJITYECKUX IOMEIICHUI i1 00OCHOBaHUs BbIOOpa 3HEprocOeperaroiiei
CUCTEMBI 000rpeBa C MOMOIIBIO MECTHBIX BO30OHOBIISIEMBIX HCTOYHUKOB SHEPIUU;

- pa3paboTaTh  TEXHOJOTHIO O0OTrpeBa Ioja TENATHHMKAa HAa  OCHOBE
HHEProcOeperaromeil CUCTEMbl C HCIOJIb30BAHMEM TEIIM0 U OMO3HEPreTUUECKOM
YCTaHOBKH;

- pa3paboTaTb METOAMKY OOOCHOBAaHMS MApaMETPOB TEIMOKOIIEKTOpa U
OMOTEpMHUYECKON YCTAaHOBKM TMPU HUX COBMECTHOM (YHKUMOHMPOBAHUH B
’KUBOTHOBOIUECKOM ITOMEIICHNH;

- IPOBECTH PACUYET TEXHUKO—IKOHOMUYECKOW 3(PPEKTUBHOCTU 3HEprocoeperaromen
CUCTEMBI.

O0beKkTaMM HCCJIEIOBAHHUAL TOCITYKUIM YCIOBUS (PYHKIIMOHUPOBAHUS
TEXHOJIOTMM  00orpeBa 1oJla TEISTHUKA C  HUCHOJIb30BAaHUEM TEIMO W
OMOPHEPreTUUECKOW YCTAHOBKH, 3HeprocOeperaromas cucreMa o0orpeBa IoJia
tenaTHuka (nmateHt Keipreizckoit PecyOauku Ne349), HaBo3 )KUBOTHBIX.

IIpeamer ucciienoBaHusi. 3aKOHOMEPHOCTH, YCTAHABIMBAIOIIUE 3aBUCUMOCTH
TEMIIEPATYPHOTO PEXUMa KUBOTHOBOAYECKOTO TTOMEIIEHHS OT MapaMeTPOB IeIH0 U
OMOPHEPTIeTUUECKONW YCTAHOBKHU.

Hay4ynasi HoBU3Ha padoOThI.

- pa3paboraHa sHeprocOeperaromias TEXHOJOTHs o00orpeBa IoJia TEISATHUKA C
MOMOUIBIO T€JTMO U OMO’HEPTeTUYECKON YCTaHOBKHU;

- pa3paboTaHbl METOJMKH OIpENEJeHHs:: MOLIHOCTH W MECT pa3MelleHus
reJIMOKOJUIEKTOPA; HMHCOJSILUSA >KMBOTHOBOJYECKOTO IIOMEIIEHUS W TEPPUTOPHH
(hepMepCKOTO X03HUCTBA;

- TOJMyYyeHbl AHAJIUTUYECKUE 3aBUCHUMOCTH, OIMCHIBAIOIIME TEIIOOOMEHHbBIE
MPOLIECCHl B )KNBOTHOBOJAYECKOM MOMEIICHUH NP COBMECTHOM (DYHKIIMOHUPOBAHUU
reJlio MU OMOPHEPreTUYECKON  YCTAaHOBKHM; TEXHUYECKas HOBH3HA PabOTHI
MOATBEP>KJE€HA TATEHTOM Ha noje3Hnyto Mojaeib Keipreizckoit Pecryonrku Ne349.

IIpakTH4yeckass 3HAYUMOCTH MCCJAEJOBAHUSA 3aKIIOYAeTCsl B 00OECleYeHUU
HEO0OXOAMMOTr0 TEMIIEPATypPHOIO pPEKMMa T0Jia TENATHHUKA, MyTeM HCIOJIb30BAHMS
COJIHEYHOM paavali U TEPMHUYECKOM SHEPrMM HaBO3a. DKCHEPUMEHTAIbHBIMU
MCCJICIOBAHUSIMU YCTAHOBJICHO, YTO B TEIIATHHUKE (pepMepcKoro xo3sicTBa [ aiipaT —
bexzan c¢ copepxxkanmem 150 ronmoB TenmATr B Bo3pacTe OoT 2 n0 6 MecseB, B
OTONUTENbHBIN NEpro/, 0OecIeueH TEMIEPATYPHbII pekuM moia B nuamnazone 12°C
+2°C, d4YTO COOTBETCTBYET HOPMAaTMBHOMY MOKa3arenato. MeToauku pacyera
MOIIIHOCTHBIX, TEMIEPATYPHBIX U TEXHUKO—IKCILTYyaTAllMOHHBIX MOKa3aTesield Tejno
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U OHMOPHEPreTUYECKON YCTAaHOBKM HCIMOJBb30BaHBl B  Y4eOHOM  Tpoliecce
AHEPreTUYECKOTO HAIIPABIICHUS.

JKOHOMHUYECKA 3HAYMMOCTH MOJIyYeHHBIX pe3yabTaroB. [Ipenmaraemas
TEXHOJIOTHsSI 00OorpeBa TMojia TENATHUKA OTBEYAET COBPEMEHHBIM TPEOOBAHUSIM
HHEProcOepeKeHus, 3a CYET UCIIOJIb30BAHUSI BO30OHOBIISIEMbIX HICTOYHUKOB SHEPIHH,
B 4yacTHOCTH 3Hepruu CoJHIIA ¥ OMO3HEPTHI0 HaBo3a (KaKk COOCTBEHHOE CHIPhE).
I'onoBast ’JKOHOMHS OT UCIIOJIB30BaHUS JaHHOW TEXHOJIOTHUH COCTaBIIsIeT 33480,94 coMm.

MeToau4ecKy0 0CHOBY MCCJAEI0BAHUIN COCTABUIM METO/bI MATEMAaTUYECKON
Gu3MKYN, TEIJIOTEXHUKH HCIOJb30BAaHHBIE TIPU  OMHCAHUM  TEIIOOOMEHHBIX
IIPOLIECCOB, a TAKKE METO/bI IKCIIEPUMEHTAIIBHBIX UCCIIETOBAHUN U CTaTUCTHYECKON
00paboTKH.

OcHOBHBIE 10JI0KEHUSI, BBIHOCHMbIE HA 3aIIUTY:

- TeXHoJIOTHs o0orpeBa IOJia TENSITHUKA IYTEM  HMCIOJb30BaHUS
sHEeprocOeperarouiel CUCTEMBL: FeJIN0 U OMO3HEPTeTHYECKasi yCTaHOBKA;

- 3aKOHOMEPHOCTH YIIPaBJISIEMOTO 3HEProcOEperaroIiero HarpeBa BOJbl B
reJIMOKOJIJIEKTOPE U OMOTEPMHUUECKON YCTaHOBKE PETYJIMPOBAHUEM TEMIIEPATYPHI;

- MaTEeMaTH4eCKas MOJIEb, ONUCHIBAIONIAs JUHAMHUKY HAarpeBa U OXJIAXICHUS
BOJIbI B 00I1IEM 0ake — aKKyMYJISITOPE;

- KOHCTPYKTUBHO—TEXHOJOIHMYECKasi CXeMa 3HeprocOeperaromeidl cucTeMbl U
apaMeTpsbl rejino U OMOIHEPreTHIECKON YCTaHOBKHU.

JInuynplii BKJIAX COMCKaATeJsi: CcQOpPMYyIHpPOBaHbl LEAb M 3343y
MCCJIEIOBAHMSI, BBIMOJHEHBl TEOPETUUYECKUE U SKCIEPUMEHTAIIbHBIE MCCIEI0BAHMS,
pa3paboTaHa HOBasi TEXHOJIOTUsI 00OrpeBa IoJia TEIATHUKA C UCIIOIb30BAHUEM T'E€JTHO
1 OMO2HEPTreTUYECKON YCTAHOBKHU.

AnpobGauusi pe3yJbTaTOB HUCCIACA0OBAHUN: MaTepualbl JAUCCEPTALUU
anpoOupoOBaHbl HAa MEXIYHAPOJHBIX, PECHyOJMKAHCKUX HAYyYHO — MPAKTHYECKUX
koH(pepeHnusx: B KbIprbI3ckOM HalMOHAIBHOM arpapHOM YHUBEPCUTETE WM.
K.M.Cxpsibuna mnocsimenHot 60-netuto akanemuka HAH KP Hyprasuesa (r.
bumkek, 2021 r.); Ksipreizcko — y30ekckom yaumBepcutere (r. Om, 2021r.);
Tamkentckuit 1 — MexayHapoaHblii KOHTpecC coBpeMeHHOW Hayku (Y30eKucTaH, T.
Tamxkent, 2022r.); Uucturyre mamuHoBeaeHus u apromatukn HAH KP (r.bumikex,
2022r.); TlpuMeHeHHE TEXHOJOTMM HMCKYCCTBEHHOTO WHTEIUICKTA ISl YIIPaBJICHHS
«YMHOU >KHBOTHOBOAUEckoil ¢epmoii» (r. MockBa 2023r.); «Hayuno —
TEXHOJIOTUYECKOE PA3BUTHE CTpPaHbl B YCIOBUSAX YETBEPTON MPOMBIIIJICHHON
PEBOJIIOLIMUY» MOCBALICHHAS 5 - JETUIO JEUCTBUM IO PAa3BUTHIO TOPHBIX PETHOHOB,
o0bsiBIeHHOTO pesomoruei ['enepanbuoit Accamb6ien OOH «YcToitunBoe ropHOe
paszsutue» u 70 — neruto Kenxaera Unupucodeka ['ynamosuya.

IMyoaukanmu: [lo Teme auccepranuu onyoirkoBaHbl 13 nmedatHeIx padoT, U3
Hux 1 B m3manum usjekcupyemoro Ckomyc, 6 B m3manusix PUHILI, 1 marent Ha
noJie3Hyro mojzens Keipreizckoit PecyGnmkmu.

Crpykrypa m 00bém amccepramum. [luccepranuss COCTOMT M3 BBEACHMS,
YeThIPEX pa3liesoB, OOMIMX BBIBOJOB, CIHCKAa HCIOJB30BAHHBIX HCTOYHHKOB W
npwioxeHuit. PaGora wusnmoxkena Ha 163 crpaHMIax KOMIBIOTEPHOTO TEKCTa
BKutouatomas 21 crpanut npunoxeruit. Cogepxut 45 pucyHkoB u 26 Tabmuil.



OCHOBHOE COIEP KXAHUE IUCCEPTALINHU

Bo BBegeHMH OTpaXeHbl aKTyaJbHOCTb TEMBbI, LI€Jb U 3aJaud, OOBEKTHl U
NpeIMeT UCCIEAOBaHMs, Hay4yHash HOBHU3HA, MPAKTUYECKash IIEHHOCTh U OCHOBHbBIC
MIOJIOKEHUS], BRIHOCUMBIE Ha 3aIlUTY.

B mnepBom pasgene «CoBpeMEHHOE COCTOSIHUE BOIpoca U 3aJadyu
UCCIICIOBAHUI» JaH aHalIu3 CYIIECTBYIOUIUX TEIUOKOJUIEKTOPOB, BBISBICHBI HX
MPEMMYIIECTBA U HEeOCTAaTKU. [IpoCcTOTON KOHCTPYKIIMU M HAIEKHOCTHIO 00J1a/1at0T
IJIOCKUE  TEIMOKOJJIEKTOPBI,  KOTOpbl€  NpeAHa3HAuYeHbl  JJi1  MOJIOrpeBa
termonocurenss Hwke 100°C, nmyreM TDOTNOIMIEHHS MPSAMBIX W PAaCCESIHHBIX
COJIHEYHBIX Jyued. Takue KOJUIEKTOPBhI MOTYT OBITh MCIIOJIb30BaHBI JJII CHAOXKEHUS
’KUBOTHOBOJIYECKUX IMOMEIICHUI TEeIIo BOJOW, B YaCTHOCTU JIJIsi 0OOrpeBa IoJia
tenatHuka (Omapos P.A., YMm6etoB E.C., Kynen6aes M.M. u n1p.).

OcHoOBHOE HaIlpaBIICHUE ONTUMU3ALUU KOHCTPYKTHUBHBIX u
AKCIUTYyaTallMOHHBIX MAapaMETPOB TEJIMKOJUIEKTOPOB CBA3aHBl CO CHI)KECHUEM
TEIJIOBBIX TOTE€Ph M TMOBBIIIEHHEM TEPMUYECKOro KOA(h(OUIIMEHTa TOJIE3HOTO
nevicteus. llo Mepe CHUKEHHMs TemmepaTypbl BbITeKaromeid Boael Ha 10°C
tepmuueckuid KITJ[ Bo3pactaer ot 0,28 nmo 0,4 (bapxkoB B.U., McaxanoB M.XK.,
AxwmetoB T.JI. u ap.).

[ToTeHMal TENMOPHEPTrEeTUUECKUX PECYPCOB 3aBUCUT OT KIMMATHYECKUX
YCJIOBUM: KOJUYECTBEHHBIC XapaKTEPUCTUKU HM3MEHEHUS COJIHEUHOW paaualu,
MHOTOJICTHUE JITaHHbIC aKTUHOMETPUYECKUX CTaHIUU, paaralliOHHO—KIMMAaTUUYECKUE
naHHble ompezaeneHHoro peruona (060308 A.Jl., IlerpoBa O.A., Azarsun M./,
I'opnenko C.M. u np.).

Takke JaH aHamu3 CYIIECTBYIOIIMX JJIEKTPUUYECKUX HarpeBareler uist
o0orpeBa 1moJia >KUBOTHOBOYECKUX TTOMEIICHHM. BBISBIEHBI X HEJOCTATKU: HU3KAsI
AIEKTPOOE30MaCHOCTh, HETAaTUBHOE BIIMSHHE XHUMHYECKUX HWHIPEIUEHTOB Ha
OpraHu3M >KMBOTHBIX, CJIOKHOCTH BBITMIOJHEHUSI PEMOHTHBIX palOT, TMOBBIIICHHAS
cTouMOCTh, HeHaA&kHOCTh (ILsmenko C.U., Boakos I'.K., ITypeuxuit B.M. u np.).

B OuosHepretTueckux ycTaHOBKax (OpPMUPOBAHHME TeIja 3aBUCUT OT
BBIPABHEHHOCTH, TUIOTHOCTU U PABHOMEPHOCTH HarpeBa OuoMacchl (HaBO3a) U
CrocOoOOB aKKyMYJIMPOBaHUS TeIjia. buoTerniao 61aronpusaTHO BIUSET HA OPraHU3M
KUBOTHBIX, OCOOCHHO Ha OpraHW3M MOJIOJIHSIKA, IOBBIIIAET HMX COXPAHHOCTh
(A6nymraeB M., OcnianoB E.C., Xa3zaunoB E.E u 1p.).

Jlanubpie pa3pabOTKM ObUIM UCIOJIb30BaHBl HaMU B KayecTBe oOuIei
METOJIOJIOTUHU TPU CO3JaHUU CHUCTEMBI 00OTpeBa MoJia TeJISITHUKA, KOTOpask COCTOUT
13 TeIN0 U OMOYHEPTeTHUECKOM YCTAaHOBKH.

Bropoii pa3nen «Teopernueckune NPEANOCHUTKHY IOCBSIIEH OOOCHOBAHHIO
BBIOOpAa  KOHCTPYKTHBHO-TEXHOJIOTHUECKOW  CXEMbl  TEIMOKOJUIEKTOpa |
OMOTEPMUYECKON YCTAaHOBKH, KOTOPBIC COCTABIISIIOT OCHOBY 3JHEprocOeperaroriei
TEXHOJIOTUH 000rpeBa 1oJjia TeasTHuKa (puc 1.).
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Pucynok 1 — OOmiasi cxema sHeprocOeperaroiieid TeXHOJOTu 000rpeBa mosa
TEJISITHUKA:
1 — reanokoJuIeKkTop; 2 — TEMIOOOMEHHMK; 3 — OMOTepMHuYEcKas yCTaHOBKa; 4 —
BEPXHSSI €MKOCTb;, 5 — 3MEEBUK; 6 — HUXKHSS €MKOCTh; 7 — 0aK akKymyJssiTop; 8 —
3M€eBHUK I0J1a; 9 — moi; 10 — *KxuBOTHOBOAUYECKOE IomemieHue; 11 — knanan; 12 —
TepMoperyiarop; 13 — natuuk; 14 — ropiosuHa.

OyHKIMOHUpPOBAHUE HHEprocOeperaroiel TEXHOJOTMM oforpeBa ImoJja
TEJSITHUKA OCYILECTBIISIETCS CIAEAYIOLUIUM 00Pa30M.

Bona, Harperast ¢ MOMOLIBIO COJIHEYHOTO KOJUIEKTOpa 1 C OJAHOW CTOPOHBI U
Takk€ BoJa B OMOTEPMHUYECKON YyCTaHOBKE 3, Harperas 3a CYET TEIJIOThI,
BBIJICIIIEMON B IIPOLIECCE MEPErHOsl U3 CBEXKETO HABO3a, PA3MELIEHHOIO B BEPXHEU
€MKOCTU 4, Tl YCTAaHOBJEH 3MEEBUK 5, C APYrol CTOPOHBI, LUPKYJIHPYIOT YEpPE3
COOCTBEHHBIC TEIMJIOOOMEHHUKH 2 T0 crnoco0y TepMmocudoHa, Tak Kak CHUCTEMa
BBITIOJTHEHA C YKJIOHOM 2° OT BEpXHEH TOYKH, HAarpeBas BOAY B Oak-akKymyJsTope 7.
Jlns mopaepkaHusi HOpMaTUBHOTO 3HaYeHus Temiepatypsl (12°C) nona 9 TensTHUKa
10 narperas Boja Takke Mo crnocoly TepMocu(poHa LUPKYIUPYET MO BHYTPEHHEU
cucteme: 0ak — akkymynsarop 7, kinanan 11, tepmoperynstop 12, 3MeeBuk mnonia 8,
Oak-akkymynstop 7. Llupkynsuumst BoIbl BO BHYTPEHHEH cucteMe Oyner
MPUOCTAHOBJIEHA B ciydyae noBblimeHus temneparypsl (+2°C) ot Hopmsl (12°). Tlpu
3TOM Tepmoperyiarop 12 3akpeiBaeT kianad 11 mo curnany naruvka 13. Knmanan 11
OyZeT B 3aKpbITOM IOJIOKEHHUU JI0 TE€X MOp, MoKa TemrepaTypa IoJjia He JOCTUTHET
HIDKHETO Tpejena HOPMATHBHOH Temmeparypbl ( ™" = 10°C ). Tlpu naHHOI
TeMIiepaTtype mnojia kimamaH 11 OTKpbIBaeTcs, HUPKYJSALUUS BOABI BO BHYTPEHHEM
cucteMe OyJeT BoccTaHOBJeHa. Pacxoj Boabl B 0ake-akKKyMyJSITOpE B PE3yJbTarTe
MCIIapeHUs MOTOJIHAETCA yepe3 ropioBuny 14. Vcnonb3oBaHHBIM HaBO3 (TIEPETHOI)
yepe3 JHO BEpXHEM EeMKOCTH cOpachlBaeTCs B HUKHIOIO €MKOCTh 6, a BEpXHssA
€MKOCTb 4 3aI10JIHSETCS] CBEKUM HaBO30M.

TexHonorus No3BOJISIET OJTHOBPEMEHHO HCIIOJIB30BaTh COJIHEYHYIO PaIAaLIUI0
U TETJIO BBIAEISIEMOI0 U3 CBEKEr0 HaBO3a B MPOLIECCE €0 Pa3JIoKEeHUs sl 000rpeBa
noJia TeJATHUKA. [Ipy 3TOM MOBBIIIAETCS SKCILUTyaTallMOHHAs HAJAEKHOCTh CUCTEMBI
II0 CPAaBHEHUIO C  pA3JECIbHBIM  HCHOJB30BAHUEM  TEIMOKOJUIEKTOpA U
OMOTEpPMUYECKON YCTAaHOBKHU.



CucremMHOE OIMCAaHUE TEXHOJIOTUH OCYHICCTBJICHO B BHUAC B3aUMOCBA3AHHBIX

NOACHUCTEM.
S = S]_U Szu 53, (1)

rae S; — MOJCUCTEMa «TeJUOKOJJIEKTOp»; S, - MOoACHUCTEMa «OUOoTepMUYecKas
YCTaHOBKay»; S3 - MOJACUCTEMA «GKHBOTHOBOYECKOE ITOMEIIECHUE (TCIATHHUK);

Kaxxnas moacucremMa COCTOUT U3 CBOMX 2JIEMEHTOB, U BMECTE C TEM, B CHCTEME
MUMEIOTCS OOIIME FIEMEHTHI JUIsl KaXKI0M IOJACUCTEMBI.

B nanHOli cucteme, moJACUCTEMBI S; U S; ABISAIOTCS UCTOYHUKAMHU TEIIOBOU
SHEPrUM U CHAOXKAIOT MOJICUCTEMY Sz TEIIOM B 3aBUCUMOCTHU OT IIOTOJIHBIX YCJIOBHI.
B noacucreme S; conHeunas sHeprusi npeoOpasyercsl B TEIIOBYIO, a B MOJCUCTEME
S, BBIAEISAETCS TEIUIO B MPOLIECCE IEPETHOS CBEKEr0 HABO3A.

OyHKIMOHUPOBAHUE MOJICUCTEM S; M S, OCYHIECTBISETCS BO BpPEMEHU U
3aBUCUT OT OOBEKTHUBHBIX (PAKTOPOB: BPEMEHHM TIO0JAa, MOTOAHBIX YCIOBHIA
(Temmeparypa, BIa)KHOCTh M CKOPOCTb JBHJKEHHS BO31yXa) M Berep. B uenom
(YHKIIMOHUPOBAHUE CHCTEMBI (TEXHOJIOTMH) HOCUT BEPOSTHOCTHBIA XapakTep, T.€. B
KQK]IbIil MOMEHT BPEMEHU CUCTEMa HaXOJUTCS B OJTHOM M3 BO3MOXHBIX COCTOSIHUMA:
Ha BXOJl CUCTEMbBI MOTYT IOCTYaTh BXOJHbIE CUTHAJIBI, CUCTEMA CIIOCOOHA BBIJ1aBaTh
BBIXOJIHBIE CUTHAJIBI.

MogenupoBaHue IMOJOOHBIX CHUCTEM OCYIIECTBIISIETCS € IIOMOIIBIO TEOPUHU
arperaTUBHBIX CUCTEM, I'/I€ B KAUECTBE arperaToB CIyKUT CUCTEMA U MTOJICUCTEMBI.

B sHeprocOeperaromieii TEXHOJIOTUU MOACUCTEMA S;, KOTOpasl MpeJHa3HaAueHA
JJIST  COJHEYHOTO TEIUIOCHAOXKeHWsT umeerT arperaT A;  (TeIHOKOJUICKTOD).
MareMatnyeckoe MOJEIHPOBAaHUE arperata Aj; IMPEeAyCMaTpUBAET YCTAaHOBJICHUE

BHJA M XapakTepa IpeoOpa3oBaHUs BXOJHBIX BEKTOPHBIX (DYHKIIHI (Xl' ) u(g;) B
Beixoaueie (Y');

Y' = A,(X1, 1), (2)

AHAJOrMYHO MOACHCTEMa S, KOTOpas TakKe IMpeaHasHayeHa IS

TEIJIOCHAOKEHNS TeNsITHUKA uMeeT arperat A, (OMOTEPMHYECKYH0 YCTaHOBKY),
TaKKe 00J1a/1aeT CIIy4ailHBIMH MPOIIECCAMU M UMEET MHOKECTBO peallh3alluii:

144 144 144
Y =A4,(X{", g}, (3)
Kpome Toro xaxnmas moacucteMa S; W S; uMeeT COOCTBEHHBIE
MIPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEePUCTUKHU. s MMOJICUCTEMBI S

MPOCTPAHCTBEHHO-BPEMEHHON  XapaKTepUCTUKONW  SABJISETCA  MHTEHCUBHOCTh
COJIHEUHOW pajMaliii, KOTopas MepeMeHHa BO BPEMEHU T U B IPOCTPAHCTBE:

Y'(7) = Qcp(8), (4)

rae Qcp — KoJIM4ecTBO COJTHEYHOM paJually.

Temnno BeIENsiEMOE W3 HABO3a 3aBUCUT OT €ro0 XMMHKO-(U3MUECKUX CBOMCTB
(C,), maccol (My) u Temnepatypbl armocdeproro Bo3ayxa (T.):

Y'(0) = Q.(C,, M, T,), ()
rac QH— KOJIMYCCTBO TCIIJIa BBIACIIACMOC U3 HABO34A.
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Temmneparypa
3aKOHOMEPHOCTB:

aTMOC(EpPHOTO0  BO3AyXa TaKXKE HMEET COOCTBEHHYIO

Y(7) =T (0), (6)
rae T.— Temneparypa aTMoc(hepHOro BO3Iyxa.

Takum 00pa3oM, B KaueCTBE OCHOBHBIX YpPaBHEHHUI MCCIIETyEeMOW CHUCTEMBbI
(TEXHOJIOTMH ) MOKHO BBIJICTTUTh CIAEAYIOUIME 3aKOHOMEPHOCTH:

X1 (0) = [Qqp (8 + Te(®) |1y (7)
X2(@) = [Qu(C, M) + T.(O]n,; (8)
e 1, ¥ o1, — KOIQOUIMEHTHI MOJE3HOrO0  JEUCTBUS ~ COOTBETCTBEHHO

I'CJIIMOKOJIJICKTOpA U 6HOTCpMH‘I€CKOﬁ YCTAaHOBKH.

Takum o0pa3oM, MaTeMaTU4eCKOe MOJICIUPOBaHUE dHEprocoeperaromnieit
TEXHOJIOTMH TOKa3bIBAET, YTO OHA MPEACTABIISIET COOOM CUCTEMY B3aMMOCBSI3aHHBIX
SIBJICHUW W TIPOLIECCOB.

['paHuLbl TaHHOW CUCTEMBI U HEOOXOJIUMOCTh €€ pa3/iesIieHUs Ha MOJICUCTEMbI
OTpeeNsAeTCs IEISIMH U 33J]a4aMHy TOJICUCTEM, KOTOPhIE MOKa3aHbl HA PUCYHKE 2.

renuo- Tpy6onpo- TennoobmeH- bak -
ConHeyHasi Kornekmop 600 HUK aKKyMynsamop
paduayus
npeobpasyem | pu! mennonepe- Hakonumerb
COSTHEYHYI0 Tparcnopmu- daya P mennosol
paduayuto e poeants aHepauU u
menrosyto menna ee nepedaya
mepmopeaynsmop
(peaynuposaHue memnepamypbl)
TensmHuk
KnanaH
(peaynuposaHue nodayu menna)
Buomepmuyec- Tpy6o- Tennoobmen-
Haeo3 kas ycmaHoska SmeesuK npoeod HUK
npeobpasyem menio- TpaHcnopmu- menro-
6poxeHue nepedadyu . posaHue . nepedayu
Haeo3a 8 merina
mennosyro
Pucynox 2-Jluarpamma (QyHKIMUM COBMEIIEHUS TIEIUOKOJJIEKTOpa U

TEPMUYECKON YCTAHOBKU.

Jlannass auarpamMma TPEACTaBisieT co00W  WHGOPMAIIMOHHYIO  MOJIEh
sHEprocOeperaromeil TEXHOJOTUHM 00OTpeBa TMoja TENATHUKA U pElIaercs ¢
MCIIOJIb30BAaHUEM METOJIOB (PYHKITMOHAIBHOTO aHAIN3a; T/Ie BEPOATHOCTD MOSBICHUS
0001 M3 MEePEeYNCICHHBIX (QYHKIIMOHATBHBIX MEPEX0J0B MOKHO PACCUUTATh Yepe3
JaCTHOCTb:

HLOES AR 9)
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rie P(Y) — BEpOSITHOCTD MOSIBIICHUS BEJIMYUHBI Y;

# —4uCI0 3asBOK, IOCTYIUBILKX B CUCTEMY B T€UCHHUE UHTEpBaja

MOJEIUPOBAHUS;

y;—3HAYEHHUs BEIUYUHBI Y 32 F — 1 3asBKHU.

Pacuer CcTaTUCTMYECKMX MOKAa3aHWWA OCYIIECTBISIETCA MO OOIIEPUHATON
METO/IMKE.

HcxogHpiMu MatepualiaMu JJisi MOJACIHMPOBAHUS W3MEHUYMBOCTH COJIHEUHBIX
CUSHMI  TOCITYXWIH  cpenHecraructuueckue  3HaueHuss CHull  23.02.00
«CtpoutenpHas kiuMarosnorusi Keipreizckoit PecnyOnuku» 3a  OTONUTEIBHBIN
EPUO.

['padpuueckoe  u300pakeHME  CyMMapHOM  COJIHEYHOM  paauanudd B
KeIprei3ctane B BHJE 3aBUCHMOCTH M3MEHEHMsSI JAHHOM pagualuu  Ha
TOPU30HTAJIBHYIO MTOBEPXHOCTh OT reorpauyeckod MUpPOThl MECTHOCTH B TEUEHUU
OTOIUTEIBHOrO MepUoa NPUBEICHA HA PUCYHKE 3.

[ [ [ [ [ [

—o— 48

" ,,/-———""/ /?\\5 —A— 52°
T~ &S -

100

/

g::f Mecsubl: O-okT6pb, H-HOs16pb, [-aekabpb, A-aHBapb,

g ®-cbespans, M-mapt —eo— 40’
& 120 : —%— 44
E R'=0,961

)

S

Q

o
1. s Or—F |
= — 60

g 40 \ T 0
R W ///, —o—64

% 20 — Zal —A— 68’

\

o 0 CpesaH.
= Y H A 5 ¢ M cTatudeckas
3

@)

PucyHok 3-3aBUCMMOCTh HU3MEHEHHUS COJHEYHOW pamuaruu P, ot
reorpaduueckoi mupoThl (TPaj.c.Im) MECTHOCTH 32 OTOIUTEIBHBIN TTEPHO.

YcpenHeHHbIE  JaHHBIE  COJIHEYHOM — pajgvialliM Ha  TOPU30HTAIbHYIO
OBEPXHOCTh (Ha 1M°) 1O reorpaM4ecKHM IIMPOTAM 33 OTOIHTEIBHBIN IEPHOL
m3Mensiercss B guamasore 0,05...0,26 kBT/M°, 9TO He COOTBETCTBYET KPHTEPHIO
s pexkruBHocTu (0,4 KBT/MZ). [TosTomMy st oOorpeBa TMoja *XHWBOTHOBOIUYECKHUX
MOMEIICHHH 32 OTOMUTENbHBIN MEPUO] BO3HUKAET HEOOXOUMOCTh JOTOTHUTEIbHbBIX
CpelcTB 000rpeBa, B YACTHOCTU OMOTEpMHUYECKasi YCTaHOBKA, /i€ BbIpabAThIBAETCS
TEIJI0O HAaBO3HOW Macchl B mpollecce mneperHos. HaBo3 B TensATHUKE SIBISETCS
COOCTBEHHBIM CHIPHEM.

CratucTryeckoe MOJEIMPOBAaHUE HAKOIUIEHHWS HABO3a B  TEJISTHUKE
OCYLIECTBJIEHO C YYETOM CIEAYIOIIMX [TapaMeTPOB: IEPBOHAYAJIbHAS Macca HaBO3a B
TEJSTHUKE My, KOJUYECTBO TEIAT Ng, MOMEHT Hadajla BbLIEJIEHHs HaBo3a tj, mMacca
HABO3a C OJHOTO TeleHKa (B CpeldHeM) M, 3a ONpeNeleHHOEe BpeMs,
MIPOJIOJKUTEILHOCTh HAKOTUIEHHS HaBo3a t;.
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Hakoniennas macca HaBoO3a m,, B MOMCHT BpEMCHHU OKOHYAaHHA BbIACIICHHUU

i — TCJIICHKA COCTAaBJISICT.
tk-1

m, =ng - mo(ty) + Z [nomo(tx — 1) + nomq(te)], (10)
ty
Jns cOopa JnaHHOW Macchl HaBO3a IMOTpPeOyeTcsl CHelHualibHasi E€MKOCTh

BMCCTUMOCTBIO:
tg-1

V, = no - mo(t) + ) [momo(ti = 1) + ngmo(t)] (D
5]
CrnenoBaTellbHO, BMECTUMOCTh BepxHed emkoctu V' OuoTrepmudeckoit
YCTaHOBKH paBHaA:

~

Ve =V, (12)

N3 ycnoBus (12) BMecTMMOCTh HIKHEH emkoctu V,f OmoTepMuueckoit
YCTAHOBKHU COCTaBJISIET:
H 8
V' =Ve (13)

TeroBol pacyeT TEXHOJIOTMH 00OTrpeBa TOJia TEJIATHUKA pPaccMaTpUBaeT
CUCTEMY TEXHOJIOTUYECKOro rpoiecca: «Terio >kuBoTHbIX (TXK)» - «reroBas
sHeprus Texanueckux cpenacts (TC)» — «remnepatypa nomna (TID)», (TXK —TC — TII)
(pucyHOK 4).

# 4-(THK) . 10

—_—

— | 4 4 + 4 . S .
K T 1] i e
- 2 — > < I
_:_ ‘Ap® M w .' \ I
— - ’!* ﬁ; S, Z‘ N !
— | =8 s t(TII) o el Pt 5T !
/ [
|

e o w0 s 0 amm G s GS e b St - — . S— D — D — e G—— S - — — - — - —— - — -

Pucynoxk 4-TexHonornueckas cxema o0orpeBa noJia TEIsITHUKA;
1-tenstank; 2-mon TtenstHuka; [ 'K-remmoxomnekrop; bTY-Ouorepmudeckas
ycTaHoBKa; bA—0Oak—akKyMysaTop

B [1aHHOM TEXHOJOTMYECKOM IPOLECCE MOKHO BBIIEIUTH CIEAYIOIINE
3aKOHOMEPHOCTH:
—TEeIIONPOU3BOIUTENBHOCTD TeXHOJIorHueckoro nporecca « [XK—TC-TII»,
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Plaoe— (A1 + 2 +A3) (Et (b, + )] =0 [ @re— (A + A2+ 23) (74 (8, +t,))-exp (-~ 21 HA2H23)

— Cq
QT B (<P—1)[l—exp(—-[’l_l"'gi"'ls)] Y (14)
tB —3aKOHOMepHOCTB N3MCHCHU TCMHepaTypBI BOSI[YXa BHYTpI/I TCIATHHUKA, tH
1
t,.=t, ———— — - - A+ A, +A5)(, +t7)] -
8 H A1 + /12 _I_Ag (Qm qofc) /11 _I_AZ + /13 [Qm quC( 1 2 3)( H — )] exp

(—T /11+/‘Z+/13) , (15)

te—SaKOHOMCpHOCTL HN3MCHCHUS TCMIICPATYPHBI I10JIa TCILITHHUKA, tn

-0 - 4G £ ) e (<), (16)
7€ (.,,—TEIUIOo BBIIEISIEMOE U3 KUBOTHBIX, KJIK;

A, —k09)GHUIMEHT TerTonepeadn CTeH TeIITHUKA, KJ[K/M a-°C;

A,—Kk03(hULMEHT TeMIonepeIadn YepaadHOro mepekpbITis, KJhx/M 4-°C;

A3—K0d(PHIUEEHT TEIIONepeadH ojIa TesTHHKA, KJk/M  4-°C;

t,—TeMIiiepaTypa aTMOC(EpHOro BO3AyXa pacyeTHOro nepuoja, °C;

t,—TeMreparypa TeasiTHuka, °C;

t"—HopMaTHBHas TemMneparypa TensTHuka, °C;

t,—TeMneparypa rnojia TeasTHuka, °C;

T—IPOAOKUTEIBHOCTh BPEMEHH 000IpeBa MoJjia TeNATHUKA, U;

C,—TermnoeMKOCTh BO3yIIHOM cpenbl, K/ x/kr-°C;

@—k03purmeHt npeodpa3zoBaHus TEMIIEPATypPhbl HATPEBAIOIINX TEXHUUECKUX
cpeAcTB (TeIMOKOJIEKTOp U OMOTEpMUYECKasi yCTAaHOBKA).

Kpome ocHOBHBIX TeruioBbIX moTepb (Qiu Q;) B TENSATHHKE HWMEET MEeCTO
HOTEpPU Ha HArpeB MpUTO4HOro Bo3ayxa (Q,), Ha ucmapeHue Biaaru (Q,) U Ha
nHOUIbTpauio Bo3ayxa (Quup), TaK Kak B OTONUTENbHBIM IEpUOJ TeMIepaTypa
HapyXKHOTO Bo3ayxa (t,) HUKe 4eM TeMIepaTypa Bo3ayxa BHYTpH TesiTHUKa (t”).

C y4yeToM OTMEYEHHBIX TEIUIONOTEPh YpaBHEHHE TEIJIOBOro OasaHca
TEJSITHUKA UMEET BUI:

QHT = (Ql + QZ + an + Quc + QuH(j)) ~ Goer (17)

rae Q,-TermiooTaaya yepe3 CTeHbI TeIATHUKA;

Q,-TermnooTaava yepes3 YepaaqyHoe MePEKPHITHE;

Q7-TETUIOBOM TOTOK, MOCTYIMAIOIIMK B TIOJI TEISTHUKA OT MCTOYHUKOB TETLIa
(TeTMOKOJITIEKTOP U OMOTEpMHUYECKasl YCTAaHOBKA).

[Iytem ompenenenus coctaBistommx Gopmynsl (17) moiiydeHO ypaBHEHHUE
TETJIOBOTO OanaHca TeISITHUKA!

th—t, t'—t, ;
Qur=r1- {0,3(ch + Fyp) 059 + 0.198 +0,339[W (t" —t,)] + 958,8 - n} —639,2-n,(18)

CydyeToM WHCOJSIMKA TIOMENIEHUS TOCTYIUIEHHE TeIjla OT COJHEYHOU
paualum yepe3 OCTeKJICHHbIE TpoeMbl Q. paBHSIETCS:

1
t, =1, _/1_3(QT_q9/c)

an:qp'FO'acn'
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Torna panuoHaNIBHBIM BapWaHT ypaBHEHHS TEIJIOBOTO OamaHca TEISTHUKA 3a
OTOMHUTEJIbHBIN NEPHUOJ UMEET CIACAYIOMMNN BU;

—Ey 1= 1{03(Fon + Fu) [ + 22| + 0,339 [W (1 —t,)] + 958,8 - n} -

(639,2-n+gq,Fy-a.,), (19)

T7I€q ,— PAJMALMU B 3aBUCUMOCTH OT OPUEHTAIIMU U T€OrPapUUECKON NIMPOTHI;
Q,,— K03 (DUIMEHT, yIUTHIBAIOIINA OCTEKIICHUS;
Fy— cyMMapHasi TOBEPXHOCTb OCTEKICHHS, M.
F,— [UIOMA/b [OJa TEISTHUKA, M2,
Fem — IUIOMIAb CTCHBI TEISTHAKA, M,
Fun — IVIOMAb YEPAATHOTO IEPEKPBITHS, M°]
N — KOJIMYECTBO TEJISIT, TOJIOB;

B nanHoM ypaBHeHun napamerpsl ty,t,, Fy, Fon, Foy, T, g, Fy, 1 n sBisttores
U3MEpsSeMbIMHU, ITapaMeTpsl t”, ., HopMaTuBHbIE (M3BECTHBIE), a W — BO31yX000MEH
TEJSITHUKA OMPENEsIeTCS pacyeTHbIM IIyTeM C IOMOIIbIO0  OOIIEU3BECTHBIX
3aBUCUMOCTEM.

®opmyibl (19) u (14) >KkBUBaJIECHTHBI U UX MOKHO MCIIOJB30BaTh JJIsl pacyeTa
temtonpousBoaurenbHoctu npouecca «TK-TC-TID», npunumas Q,, = Qur. Torma
TerioBast (MOTpeOHasi) MOIIHOCTh JjIsi 00OrpeBa ToJia TEJISITHUKA MOXKET OBITh
omnpeneieHa no popmyiie:

Qur _ 10000

)
T T

n

(xBm) (20)

JlaHHYFO MOIITHOCTD BhIpA0AThIBAET COBMECTHAS PaboTa reIMoKoIIeKTOpa P, 1
OMOTEPMUYECKON YCTAHOBKHU Py, -

Pn = (Pek + P6my) Mok n6my’ (21)

7€ 1,,—K03(pPUIUEHT N0JIE3HOTO IEUCTBUS IeIUOKOJIIIEKTOPA;
N6my—KOIPPUIMEHT MOIE3HOTO AEUCTBUS OMOTEPMUYECKON yCTAHOBKHY;

Pacxon temnna 3a OTONUTENBHBINA IEPUO,
P,(t,—tM24-1,,

n= 22)
r71e T,,—TIPOAOIKUTEIBHOCTh OTOIMUTEILHOTO TICPHOIA, THH.
TpeOyemasi MOBEPXHOCTh HATPEBa IMOJia TENSATHUKA
_a-h
F”_A3-At-r' (23)
rae a — kodppuimeHT 3amnaca;
A3—K09(GHUIMEHT TEIIONPOBOIHOCTH 0JIa TeNsTHHKA, K [x/M” 4-°C.
At—pa3HOCTh cpenHux Temmepartyp, °C.
=t ol (24



rae t? uty, t, u t,, — TeMIepaTypa TCINIOHOCUTENS U BO3lyXa Ha BXOJE U BBIXOJE U3
mona, °C.

B Tperbem pasmene  «lIporpamma, MeTogMKa WU PE3yJbTATHI
AKCIIEPUMEHTAIBHO—TECOPETUYECKUX  HMCCIECIOBAHUI»  HW3JI0KEHBI  OCHOBHBIC
pEe3yJIbTAThl UCCIIEAOBAHUMN U UX aHAJIN3.

3aKOHOMEPHOCTb PACHPECIICHHUS] COJHEYHON pagualnud 3a OTOMUTEIbHBIN
nepuog (¢ 15 oktabps mo 15 Mapra) MOAYMHSAETCS HOPMAIBHOMY 3aKOHY
pacrpeaeneHus B CIEIYIOIIEM BUE:

f(Pc) =

(P 190,99)2]’ 25)

————eX
10835vzr T [ 2 - (108,35)2

C MaTeMaTHYeCKuM oxxumanuem M = 190,99 MI[)K/MZMGCSIH (53,09 KBT/MZ'MCCHI_[) u
CpeaHEKBaApPATHYECKUM  OTKJIOHeHueM  06+108,35 M J[x/M*MecsL (30,12
KBT/MZ'MGC}IL[).

['padprueckoe n300pakeHre U3MEHEHHsI COJIHEUHOM paauanuu E B HamOosee
XOJIOJIHBIE MECSLBI OTONUTENBHOTO nepruoaa (Hos0pb, 1ekadpp, SHBAph U (eBpab),
UMEET MapadoIMuecKyio (YHKINIO (PUCYHOK 5).

a=40°; 6=44°;8=52°;

M /M2 Mec. ['eorpaduyeckas mupora; (rpaf. C.Ii.) =56°;1=64°;%=68°;
E =
(kBT * u/M?Mec)
400 -
(111,2)
2 0
R*- 0,949 L~

300 \ f

(83,4) 8\&1\
\/

200

(55,6)
\\%
100 \ 14,2

(27.8)
\\/
\_/
1 4

2 3
HOSIOPb nexaopb SIHBapb (deBpab
Mecs1ibl

\.\l
(@)

T %

Nh

T

PucyHok 5 — JIluHaMuka oToKa COJTHEYHOUN paiualiiu B 3aBUCUMOCTH OT
reorpadudeckoit mmpoTs (40°—68°¢.111.) 32 OTOMUTEIBHBIN TIEPHO/T

Jlannass mapaOonmueckass (DYHKIMS TO3BOJIIET BBIBECTH OMITMPUIECKOE
YPaBHEHME JUISl ONIMCAHUS JUHAMUKH IUIOTHOCTH MOTOKA CONHEYHOM paanamuuPl na
MOBEPXHOCTH T'eJIMOKOJIEKTOpa (110 BpeMeHU t)B cleayIoleM BUe:

PO =30,98t2 — 152,41t + 201,51. (26)
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3apucumoctd (25) u (26)cOCTaBWIM METOJIUYCCKYIO OCHOBY OIPEICIICHUS
terioBoi MomHocTy U KIT] reamnokosinekropa.

OG0t k03¢pdUIIMEHT TEIIOBBIX TMOTeph U; 3aBHUCUT OT TEMIIEPaTypPhI
OKpY>Karomen cpeasl t,,,(pPUCYHOK 6).

%)

N

Koadhdumment reronoreps, Br/m -4

—_
()}

UL :f(tm\_p) /
./.—/_k — 1

—
(e

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

OKp

Pucynok 6 — 3aBucumocth K03 PHIHEHTa TETIIOBBIX OTEPh OT TEMIIEPATyPHhI

okpysxaromeii cpeme,U, = f(t, )

B Hauane oTomuTeNnbHOro MEpHojia MPU TEMIIEpaType OKPYXKAIOIIeH Cpelbl
ty,=12 °C x03(hdULUEHT TemIoBEIX MOTeph cocTasimster U, =7,77 Br/m*4, a mpu

temneparype t,,=-12, U, =12,67 Br/m*u. CpexHee 3HA4YCHHE U” pasuo 10,22
Br/m*u.

KoaddummenT nosesHoro ASMCTBUS reIMOKOIIIIEKTOpa HAauOOJee JOCTOBEPHO
OTIpEeJIEICHO IKCIIEPUMEHTAIILHO B COOTBETCTBUH C PUCYHKOM 7

- 55 600 E
L 50 550 @
Ak Eas 500 w
% = =
& 500 | £ 40 450 S
= & =
2 400 | =35 400 2,
23 X
=| :; |+ O N
S 300} £30 A mESEESS 30 &
3200 £ PEani has< 00 =
é 200 + §_25 $ = — 3 §
5 100} 520 0 2
et e &
0 15 100 =

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

——o0—— DKclepuMeHTalbHas 4acoBasi MOLHOCTh IeJIHOKOJIIEKTOpa, BT.
———%——- TeMIeparypa Ha BXOJIE B KOJUIEKTOP, 'C

Pucynok 7 — 3aBucumocTtu Temreparypsl Ha Bxoae B koiutektop [tz=f(T)],

notoka conHeyHou paawammu|E, .=f(T)]Ju Temmosoit momuOCTH [P, . ~f(T)]OT
BpEMEHHU Harpesa T
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Cpennuii cyrounsiii KIIJ[ renrokosiekTopa o JaHHbIM SKCIIEPUMEHTA PABHO:
_ 2Q, _ 2346,82 0,36, 27)
S,.-E,. 168-3872

re S, — IIOAIb TeIHOKOIIEKTOPa, M-.
E, .~ OTOK CONHEYHOM pajuarii, Br/m’,
) (Q,,— TIOJTHAs TIOJIE3HAS SHEPTUH TIOTYYCHHAS B TCIMOKOIIICKTOpE, BT.
OKCliepuMEHTaJIbHAsE ~ 4acoBasi  MOIIHOCTH P,  TeIMOKOJIEKTOpa B
COOTBETCTBHUM C PUCYHKOM 7 mpejacTaBicHa B Tadmuie 1.

Ta6J'II/IHa 1. BKCHepHMCHTaHBHaﬂ qacoBasa MOIIHOCTb PaKc I'CIIMOKOJIJICKTOPA

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

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

Cpennee 3Ha4eHUE SKCIIEPUMEHTAIBHON YaCOBOM MOITHOCTH PaBHO
3872
PL.=FE. " Src Noxe = e 1,68- 0,36 = 260,2Bm (28)

HauGomnbias MpoJo/KUTENILHOCT, WHCOJAIMKM 332 OTONMUTENBHBIN TEpHoT
COOTBETCTBYET 3/1aHusAM TensaTHuka Nel u Ne2 (pucyHoxk 8).

10

9
4_: 8 //8:12
g 7 7’?\ /
()]
Q. \ /
m 6 6:10

5

4

15 22 15

(okTabpb) (Rexabpb) (mapr)

[MpoAoKnTeIbHOCTb OTONUTE/IBHOIO Nepuoaa

Pucynox 8 — Ycpennénnoe 3HaueHHUE MPOAOIKUTEITHHOCTA WHCOJISIITUY 3JaHUH
tensTHUkKa Nel u No2 3a oTonmuTeIbHBIN NEPHO

[TpoIoKUTETFHOCTh MHCOJSIIIMKM TENIATHUKA K Hadany (15 oktsa0ps), k 22
nekabpro M K KoHmy (15 wmapra) OTONHMTENBHOTO TEPHOAA, COOTBETCTBEHHO
cocraBisier: / 4yacoB 20 munHyt; 6 yacoB 10 MuHyT M 8 4yacoB 12 MuUHYT u
ONMCBIBAETCS CIIEAYIOIINM IMITMPUYECKUM YPABHEHHUEM:

V(x)=0,41-x*-2,11x+9,186. (29)
rje x — Bpems (CyTKH).
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VYpaBuenue(29) mo3BoJseT OnpeneauTh HanOoJiee palMOHATBHOE MECTO IS
pa3MelleHus TeIMOKOJIJIEKTOpA B 3JJaHUU TEJIATHHUKA, C YIJIOM HaKJIOHA
S =42°+ 15° + 3° = 60° (rne 42° reorpaduueckast MIMPOTa MECTHOCTH)

Pe3ynbTathl SKCIEpUMEHTANIBHBIX HCCIEAOBAHUNA OMOMETPUYECKON YCTaHOBKU
OoTpaxkeHbl Ha pucyHkax 9, 10, 11 u 12.

2

o 156::“*~r\\\\‘“L- 90
i’ N"Fﬂ ) OU
§
T 10 — S E— 60
@ Lo 11 o t=A(T) ~ 2
% z/ t,=f(T.) E
(1]
Q. (0]
% 5 30 %
-
2
0 k0
\k\‘
2 5 10 15 20 25 30 35 40

MNpogomknTenbHOCTb CamoHarpeBaHus HaBO3HOM Macchl, T, AHU

Pucynokx 9-3aBucHMOCTH MPOAOKUTEIBHOCTH BPEMEHH [, cCaMOHarpeBaHUs
HABO3HOM MacChl OT TEMIIEPATYP Lo, tr 1 T,

20
15 | — T 60
LTI %
>
' %i o
O 10 — 45 3
" \ =
K, —1T 5
t.=H(T,) o
§: 5 30 &
- 3 @©
© Q
a @
@ =
s \ 15 3
g0 g &
5
5 10 15 20 25 30 35 40

MpPOACMKMTENBHOCTL CaMOHarpeBaHus HaBo3HOM mMaccel, T, AHU

Pucynok 10-3aBucumocts TeMneparyp ly, tuux ¥ t7 OT IPOAOIHKUTEIBHOCTH
BPEMEHH CaMOHATrPEBaHUsI HABO3HOU MAcCChI T .
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PucyHnok 12—3aBucuMOCTb KOJUYECTBA Teria (, He0OX0UMMOro Jjisi 000TrpeBa
110J1a TEJSATHUKA OT TEMIEPATyPhl OKPYKAFOIWIEH cpembl oy,

Temneparypsl okpyxatomedl cpenbl (to,) M BHYTpH TeNsATHHKA t, He
OKa3bIBAIOT CYIIECTBEHHOTO BIIMSIHUS Ha MPOIIECC CaMOHATPEBaHUs HABO3HOW MAcCCHI.
IIpy MHHYCOBOM TEMIIEPATYpPE OKPYXKAOLIEW CpEeAbl IPOLECC CaMOHArpeBaHUS
HABO3HOW MAacChl MPOAOJIKACTCS, 3aMeISICTCs] HE3HAYUTENBHHO.

[Tpo1oKUTETFHOCTh CaMOHArpeBaHusl HaBO3HOU Macchl,maccoir3000 — 3100
KI' IPUTOTOBJIEHHON B BUJE CMECH KOHCKOTO M KOPOBBHETO HaBo3a B mpomnopiuul:l
cocraBisieT 40 nuelt (¢ 30 okTsOps mo 9 mexabpsi). CpenHsist TemIieparypa HaBO3HOU
Macchl 3a 3T0 Bpems paBHO t, = 57,9 °C, ¢ cpeJHEKBaIpaTHYECKUM OTKJIOHEHHEM
+6=5,67°C u xoaddurmenrom Bapuammu V=9,8%. Temmneparypa okpyxaromien
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Cpenmbl 32 BeCh MEPHOJI CaMOHArpeBaHus HaBo3a Kojebamachk ot 16 °C mo -2°C, a
TeMIiepaTypa BHYTPU TEIIATHHMKA, /€ pa3MelleHa HaBO3Has Macca Kosebajaach OT
17°C no 1°C.

Cpennsiss Temmeparypa TEIJIOHOCUTENE Ha BXOJAE B OHOTEPMHUYECKYIO
YCTAaHOBKY W Ha BBIXOJAE M3 HEE, COOTBETCTBEHHO cocTaBwin  1;,=44,9°c u
tex—04,9°c. I3MeHeHue Temneparypbl BHyTpY TeIsITHUKA B quano3oHe 17..—2°C He
OKa3bIBAET CYILECTBEHHOTO BIUSHUS Ha TeMIEepatryphl ty, U 1y, Tak Kak mpoiiecc
CaMOHAarpeBaHusi HABO3HOM MAacChl MPOJIOJDKAETCS B MHUHYCOBOM TeMIieparype
OKPYXKarOUIEH CPEIbL.

HaBo3nas Macca, wmaccoii 3050kr BbIJaeT MaKCUMaJIbHbIE 3HAUCHMS
TennonponsBoz[HTeanOCTHleyax U TEIUIOBOM MomHocmPgly‘.‘x mexay 20 — 30xuu
caMOHarpeBaHusi HaBO3HOW Macchl. B 3TM THM MakcHMalbHbIE 3HAYECHHS JAHHBIX
mapameTpoB paBHbl: Q7 =50 ... 53 kJlK/Kr n Pg,*=320...325 Br. K copokoBomy

JTHIO TEMIIEpaTypa HaBO3HOM MacChl CHHMJKAE€TCd M COOTBECTBEHHO CHUKAETCS €€
TEIJIOBasi MOIIHOCTD, YTO CBUJETEIBCTBYET O 3aMEHE HABO3HOM MacChl Ha CBEXKEE.

Jlnama3oH M3MEHEHUs KoJudecTBa Temia (J, HeoOXOoAMMOro s oOorpesa
TI0J1a TeIATHUKA TUIOMAnbio 1 M? CoCTaBisieT ot 1,5 no 2,6 kBT, 4TO COOTBETCTBYET K
CHIDKEHHIO TEMIIEPATYPBI OKPYKAKOIIEN cpensl by, oT 12°C mo —12°C.

B YeTBEepTOM pasaeJe «TexHnKO-3KOHOMUYECKas OIIEHKA
sHeprocOeperarpmeil TexXHOJIorud o0orpeBa TMoJjia TEISITHUKA» MPECTaBICHbI
pacyeTbl TEXHUKO-DKOHOMHYECKOW 3(pPeKkTuBHOCTH TexHOJIOoruu. CyMMapHbII
HSKOHOMUYECKUH 3(P(PEKT OT HUCHOJIb30BAHUS COJHEYHON pagualuu C IMOMOILbIO
reJIMOKOJIJIEKTOpa U OMOTemsia HaBo3a C IMOMOIIBI0 OMOTEPMUYECKON YCTaHOBKU
cocraBimsier 33480,94 coMOB 3a OTONUTENBbHBIA TEPUOJ TP OOOTpPEBE IIOJIA
TEJSTHHUKA IIomaaso 30 m2.

BbIBO/IbI

PazpaGotka »sHeprocOeperarmmmx aBTOHOMHBIX TEXHOJOTMM Ha 0ase
BO300OHOBJISIEMBIX PECYpCOB  MPOJUKTOBAHA AKOJOTUYECKUMU TpeOOBaHUIMH,
VAOPOKaHMEM IIeH Ha DSHEPrOHOCUTENIM ¢  HEPEHTA0ETbHOCTHIO  IMOJBOAA
[EHTPaIU30BaHHBIX JTUHUN AJIEKTpOIiepeaadn Ha OTJIaJICHHBIC
CEeNbX03(OPMUPOBAHUS.

1. CymecTByromue OJIEKTPUYECKUE HarpeBaTenud il oOorpeBa ImoJja
’KUBOTHOBOJTUECKUX ITOMEIICHUH WMEET HEJOCTaTKU: BBICOKAs CTOUMOCT,
MOHW)KCHHAS  DJIGKTPOOE30MacHOCTh,  HETAaTUBHOE  BJIMSHUE  XHUMHYCCKHUX
WHTPEIMCHTOB (KepaM3HT, arjoMmopUTOCTOH, PE3NHOKOPIHBIE TIIUTHI) HA KUBOTHBIX
CJIOKHOCTbH BBITIOJTHEHUS PEMOHTHBIX pa0OT U HU3Kasl HAJIEKHOCTD.

2. Pa3zpaborana sHeprocOeperaromias TEXHOJIOTHUS 00OrpeBa IoJjia TeJSITHUKA
Ha 0a3e remo- U OMOTEPMHUYECKON yCTAaHOBKH, KOTOPAs MO3BOJISET OJHOBPEMEHHO
HCITOJIB30BaTh COJTHEYHYIO DHEPTHI0 M OMOTEIUIa HaBO3HOM MacChl B Tpoliecce e
caMoHarpeBanus. MaTremMaTH4eCcKoe OINHUCAHWE JIaHHOW TEXHOJOTUH C TIOMOIIBIO
arperaTUBHBIX CHUCTEM TIO3BOJIJIO: COCTABUTHh MOJENb COCTOSHHSI TEJSTHUKA B
mo00il  MOMEHT BpPEMEHH, KOTopas  XapakTepu3yeTcss  (YHKIIMOHAILHOM
3aBUCUMOCTBIO TPEX BEKTOPOB; BBHIBOJAWTH OCHOBHBIC YPAaBHEHUS JJIsl UCCIICIOBAHUS
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3aKOHOMEPHOCTEH M3MEHEHHS TETUIOBBIX XapaKTEPUCTUK T€ITN0 — M OMOTEPMHUIECKOM
YCTaHOBKHU.

3. Ha o0a3e oOwvektuBHbIX JaHHbix CHull 23.02.00 "CtpoutenbHas
knuMarosniorusi  Keipreizckodt  PecnyOnuku" ~— BBIIOJIHEHO — MOJEIMPOBAHUE
M3MEHUYMUBOCTU COJHEYHBIX CHUSIHUM 32 OTONUTEIBHBIM MEpHoJ. Y CTaHOBIEHO, YTO
3aKOHOMEPHOCTh M3MEHEHHMsI COJHEUHOM paJualiyd 3a OTOINUTEIbHBIM Mepuoja B
3aBUCUMOCTH OT reorpaduyeckoi MUpPOThl MECTHOCTHU, MOAUYUHSIETCS HOPMAILHOMY
3aKOHY paclpesiesiecHus ¢ MareMmatndeckuMm oxkumanuem 53,09 xkBt/m?-Mecsn u
cpennekBagparrndeckum 30,12 kBt/m*-mecsan. [{nsg ommcaHus AWHAMUKH TIOTOKA
COJIHEUHOW paJualyd 3a OTOMMUTEIbHBIA TEPHUOJ] BBIBEACHO AMIIUPUUYECKOE
YpaBHEHHUE PZ =30,98t>~152,41-t+201,51. Cpengnee 3HaUeHUE TMOJHOU TMOJIE3HOU
SHEPIrUuM TOJy4YeHHass B TEJIMOKOJUIEKTOPE B 3aBUCUMOCTH OT TEMIEPATYpbl
OKpY’KAIOLIEH Cpelbl paBHA 261,75BT/M2. Cpennnii cyrounsiii KIIJ[ u cpennee
3HAYEHUE YAaCOBOM MOIIHOCTU TEIMOKOJUIEKTOPAa COOTBETCTBEHHO paBHbBI 0,36 u
260,2 Br.

4. OOmas mpoJ0JKUTEIBHOCTh MHCOJSIIMKM TOYKM B Ha mosy TensiTHUKA
cocTaBisIeT 34aca, a HENpepbIBHAsA BCEro Ha lyac 45SMHUHYT, 4TO HE COOTBETCTBYET
HOpPMaM M HE OKa3bIBAET CYIIECTBEHHOTO BJIMSHUS HAa 00OTpEB IMOja TEISITHHKA B
OTONUTENbHBIN Tiepuos. Haubonee panuvoHaIbHBIM MECTOM JUIsl  pa3MEIleHUs
reJIMOKOJUIEKTOPOB SIBJISIETCSl KPBIIIA 3/IaHUW TEJSTHUKA C (acajHOW CTOPOHBI MO
yrioM S=57°+3°=60°.

5. TIponomxuTenbHOCTh BPEMEHU caMOHarpeBaHus HaBo3HOW Macchl (3000-
3100 kr) npuUroTOBJICHHAs B BUAE CMECH KOHCKOTO M KOPOBBETO HABO3a B MPOMOPLINU
1:1, cocraBnsier 40 mueii. CpenHsisi TeMmriepaTypa HAaBO3HOW MAacChl 3a ATO BpeMs
paBaa 57,9°C,+5,67°C. TemmepaTypa OKpyKaroIeii cpempl HE OKa3bIBacT
CYILIECTBEHHOI'O BJIMSHMSI HA IMPOLIECC CAMOHArpeBaHUsi HAaBO3HOM Macchl. CpenHss
TeMIiepaTypa TETUIOHOCUTEIIS Ha BXOJIe B OMOTEPMHUECKYIO YCTAaHOBKY M Ha BBIXOJIE
u3 He€, cooTBeTcTBeHHO cocTaBuiu 44,9°C u 54,9°C, npu u3MeHEHUHU TEMIIepaTyphl
BHYTpH TeNsTHHUKA B auama3oHe 17... - 5°C. HaBosnas macca, maccoir 3050 kr
BBIJAET MAKCUMAJIbHOE€ 3HAUYEHHE TEIUIONPOU3BOAUTEIBHOCTH U TEIIOBOM
coorBeTcTBeHHO 50-53 k/[k/kr m320...325 Br. JIlmana3oH u3MeHEHUS KOJIHYECTBO
Terna HeoOXOIMMOTO I 060TpeBa MoJIa TEIATHUKA TIIONIAABI0 1 M2 COCTaBIseT OT
1,5 no 2,6 kBT, TO COOTBETCTBYET K CHUYKEHHIO TEMIIEPATYpPbl OKPYKAIOLIEH CPeJIbl
or 12°C no —12°C. Cpenusis temrneparypa BOJbl Ha BXOJ€ B 3MEEBHK I0JIa U HA
BBIXOJIE U3 3MEEBHKA COOTBETCTBEHHO coctaBmin 43°C u 8°C.

6. CymMapHbIii 3KOHOMUYECKHA S(D(PEKT OT HCMONB30BAHUS COJIHEYHOU
SHEPIrUU C MOMOUIBI0 TeJTMOYCTAaHOBKM M OMOTEIJIa HaBO3HOM MAacChl C MOMOIIBIO
OMOTEpPMUYECKON YCTAaHOBKU HJisi O0OrpeBa Moja TEISATHUKA, 3a CUYET CHUKEHUS
3aTpaTr Ha TPAJULMOHHYIO JIEKTpUUYECKyto sHepruto cocraniser 33480,94 comoB 3a
OTOIMUTENBHBIN NepHoJT (M3 pacueTa Ha OJUH OOKC TEJIATHHUKA IJIOIIAbIO 30M2).
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KycyboaameBa Aijinaryab KymabaeBHanbiH 05.20.01 — aiibl1 yapOachbIHBIH
MEXAHM3ALHUIJI00HYH TeXHOJIOTHSUIAPbI KaHA Kapa)kaTTapbl aJUCTUTH 00IOHYA
TeXHUKA WJIMMAEPUHMH KaHIMIAThl WJIMMHH JapaxacblHa TaJalKepauK
«l'eimo  xaHa OHMOIHEPreTHMKAJIBIK OPHOTMOHY KOJIOHYY MeHeH MaJ-
JKAHABIKTAPABIH KOPO0O-KANJAPbIH KbLIBITYY TEXHOJIOIMSCHD» TeMACHIHIATDI
AUCCEPTANUACHIHBIH

PE3IOMECH

O36KTYY €O316p: SHEPrUSIHbl YHOMOOUY TEXHOJIOTHS, MalKaHAKypyJIylly,
KBUIBITYY ME3THJIH, TeIUOKOJUIEKTOP, UHCOTpaduK, OMOTEPMUKATIBIK OPHOTMO, KYH
paauanusIChI.

N3unnee o0bexkTHCH kaHa mnpeaMerH: ['enno ’xaHa OMO’HEPreTUKAIBIK
yCTaHOBKajapAbl  KOJJOHYY MEHEH MYy300 CapaliblH TMOJIYyH  JKbUIBITYY
TEXHOJIOTUSCHI, MAJJIbIH KbITbl MEHEH TOJI1Y JKbUIBITYY YUYH SHEPIUSHbI YHOMI00UY
CUCTEMaHBIH UINTEIN U3WIA00HYH O0OBEKTUCH OOJIYIl CaHalaT.

Man wyapba wuMapaTbIHBIH TEMIEPATYpAJIbIK PEKUMHHMH KYH JKaHa
OMOPHEPTreTUKAIBIK  TY3YAYIITOPAYH  TapameTpiiepuHe Ke3  KapaHIbUIbITHIH
oenruneeuy YeHeMIIEP.

M3uianeenyn Makcartbl: U3ungeeHyH MakcaTbl MY300KaHaHbl TOJIYH
KBUIBITYY TEXHOJIOTHSICBIH HINTEN YbITYYy JKaHa TelHO NapaMeTpiIepuH KaHa
OMO’HEPrUst 6CYMIYK HETU306 OO0JIyIl caHasar.

M3niaieeHyH  bIKMAJapbl: MaTeMaTUKalIblK  (U3UKAHBIH  BIKMaJaphl,
KBUTYYJIYK alMallyy NpolecCTEpUH CYPOTTOA0 KOJJAOHYITaH KbUTYYJIYK TEXHUKACHI,
AKCIIEPUMEHTAIIJIBIK U3UII/I06 KaHa CTAaTATUCTUKAJIBIK UIITETYY BIKMACHI.

IMIeKTHH WIMMMH KAHBLIBITBI .

reJIN0 KaHa OMOAHEPTeTHKANBIK TY3YJAYIITY TaiaiaHyy MEHEH TOPIOKTYH
MOJAYH KBUIBITYY TEXHOJIOTHSICHIHBIH HINTOO IIAPTTaphl, TOPIOKTYH MOJIYH
KBUIBITYYHYH JHEprusHbl yHemaeeuy cuctemachl (Kbiprei3 PecnyOnmkachiHbIH
nateHTu Ne 349), MabIH KbITHI.

Kanbibapnap >KaWbIHBIH TEMIIEPATYypaNbIK PEKUMHUHUH TEIHOHYH KaHa
OMOPHEPTEeTUKAIBIK TY3YJYIITYH MapaMeTpepuHe KO3 KapaHAbLIBITEIH OCITUI009Y
MBbI3aM YEHEMIYYJIYKTOP.

AJIBIHTAH HATBIIKaJap: KyH »JKaHa OHODPHEPTeTHKAJIBIK CTaHIMSHBIH
OupreyielllkeH HWINTENIM MEHEH Mayl 4dap0a HWMapaThIHAArbl >KbUIYYJIYK alIMallyy
MPOIIECCTEPUH MYHO3/I6TOH aHATMTUKAJIBIK KO3 KapaHAbLIBIKTAP aJbIHTaH,

Koanonyy napamxacel:pepmepauk uapbanap jkaHa Oaiika aifbln vapOa
TY3YMIOPY.

Koanonyy wueiipecy:®epMepauk KOOMEpPaTUBAUK >KaHAa OUPHUKKEH albLl
yapOaJlapbIHa, OLIOHAOW »dJie arpapiblK >KOTOPKY OKYyYy KaWJapblHBIH OKYY
MIPOIIECCUH]IC.
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PE3IOME

nucceprannu KycydaameBoii AifHaryiab KymadaeBHbl Ha Temy «TexHoJiorus
o0orpeBa KMBOTHOBOJYECKHX IIOMEIIEHUH C HCHOJIb30BAHHEM TeJIH0 U
OMO3HepreTH4YecKOil yYCTAHOBKH» Ha COMCKAHHME Y4YEHOH CTelmeHH KAaHIMIaTa
TeXHHYEeCKHX Hayk mo cneuuajbHocTH 05.20.01 — TexHoJ0rMHM M cpeacTBa
MeXaHM3AlNH CeJIbCKOIro X03s1iicTBa

KiroueBbie ciioBa: sHeprocOeperamoiias TEXHOJOTHUS, KXUBOTHOBOIYECKOE
OMEIIICHHE, OTONUTENbHBIN 1(50)2 (i ¢ reJIMOKOJUIEKTOP, uHcorpadux,
OnoTepMuYecKas yCTaHOBKA, COJTHEUHAs pajgualius.

O0bekT ®W mnpeaMeT HMCCIAEAOBAHUSA: YCIOBUS  (YHKIHOHUPOBAHUS
TEXHOJIOTMM  00orpeBa IoOJia TENSITHUKA C  HMCHOJIb30BAaHUEM TEIUMO0 U
OMOPHEPreTHUECKOW YCTAaHOBKH, 3HeprocOeperaronias cucrteMa o0orpeBa IoJia
tensTHUKA (mateHT Keipreizckoi PecyOnnku Ne349), HaBO3 )KUBOTHBIX.

3aKOHOMEPHOCTH, YCTAHABIMBAIOLIME 3aBUCUMOCTH TEMIIEPATYPHOTO peXUMa
’KUBOTHOBOJTYECKOT'O TMOMEIICHHS] OT NapaMmMeTpoB TelM0 U OMO3HEPreTHYECKOU
YCTaHOBKH.

Henb wmcciaegoBaHWsi: LEIBI0  HCCIEAOBAaHUS  SBIIAETCS  pa3paboTKa
TEXHOJOTMH O00O0rpeBa IoJia TEISITHUKA M OOOCHOBaHHE IapaMETpOB TIEIUO U
OMOPHEPreTUUECKON YCTaHOBKHU.

MeTtoabl ucc/ieq0OBAHMSA: METOJbl MAaTEMaTUUYECKOW (PU3MKHU, TETIOTEXHUKU
MCIOJIb30BaHHBIE IPH OINUCAHUM TEMJIOOOMEHHBIX IPOLIECCOB, a TAKXKE METO[bI
HKCIIEPUMEHTAJIbHBIX UCCIEAOBAHNUN U CTaTUCTUUYECKONH 00pabOTKH.

Hay4ynasi HoBU3Ha padoThI:

-pa3paboTaHa dsHeprocOeperarolias TEXHOJOTUsI O0OrpeBa ToJia TENISITHUKA C
MOMOILBIO T€TMO U OMO’HEPreTUUECKON YCTaHOBKH;

-pa3paboTaHbl METOAMKMA  ONpPENENECHUs: MOLIHOCTH M MECT pa3MeUIeHUs
reJIMOKOJUIEKTOPA; HMHCOJSLUUSA >KUBOTHOBOJYECKOTO IOMELIEHUSI W TEPPUTOPHUH
(hepMepCcKOoTo X035MUCTBA;

TeXHUYECKass HOBHU3HA PabOThI MOATBEPXkACHA MATEHTOM Ha MoJjie3Hyr0 Mmojenb KP
Ne349.

IMosyyeHHble pe3yabTaThl. IOJYyYEHbl AHAJUTUYECKUE 3aBUCHMOCTH
OTHCHIBAIOUINE TEIUIOOOMEHHBIE MPOIECCHl B KUBOTHOBOAUYECKOM IMOMEIIEHUU TPU
COBMECTHOM (PYHKIIMOHUPOBAHUU T€THO U OMOIHEPTreTHUECKON YCTaHOBKHU;

CreneHb  HCHOJIB30BAHMA:B  (PEPMEPCKUX  XO3AWCTBaX M JIPYrUX
arpoOpMHUPOBAHUSX.

Obaacts npumenenusi: B ¢depmepckux koomepatuBax M OOBEIMHEHHBIX
KPECThSIHCKUX XO3SMCTBaX, a TAK’Ke B y4eOHOM MPOLIECCE 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, isographic, biothermal plant, solar radiation.

Research purpose: operating conditions of the calf house floor heating
technology using a helio and bioenergetic installation, energy-saving calf house floor
heating system (patent of the Kyrgyz Republic Ne349), animal manure.

Patterns that establish the dependence of the temperature regime of the
livestock premises on the parameters of the helio and bioenergy installation.

Purpose of the researches: the purpose of the study is to develop a technology
for heating the floor of a calf house and substantiate the parameters of a helio and
bioenergy installation.

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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