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3amura aquccepranuu coctoutcss 17 mas 2024 r. B 10.00 yacoB Ha 3aceqaHuu
nucceptanmonHoro copera J[ 05.23.682 mo 3amuTe AuccepTaiuii Ha COUCKAHUE
YUEHON CTEmeHW [OoKTopa (KaHauJaTa) TEXHUYECKUX HayK mpu KbIpreizckom
HaIMOoHANIbHOM arpapHoM yHuBepcutere wumeHu K.M. Ckpsbuna u Omickom
TEXHOJOTMYECKOM YyHUBepcuTeTre uMeHu M.M. AgpsimeBa mo azapecy: 720005,
r.bumkek, yn. O. MenepoBa, 68. Ccwputka nnsi gocTyna K BUACOKOH(EpeHIIUH
3amuThl auccepTaruu:http://ve.vak.kg/b/051-ipb-gkh-tdu

C oguccepranmeid MOXHO O3HAKOMUTCS B OumOmmorekax KwIprbizckoro
HaIlMOHAJIBHOTO arpapHoro yHuBepcuteta wuMmenn K.M. Ckpsouna (720005,
r.bumkek, ym. O.MenepoBa, 68), www.knau.kg m OmickoM TEeXHOJIOTHYECKOM
yauBepcuteTre uMeHn M.M. ApprimeBa (723503, r.Om, yn. H.McanoBa, 81) u Ha
caiire www.oshtu.kg.

ABTopedepat pazocian «15» ampenst 2024 T.

VYueHblll cEKpeTaphb
JIMCCEPTALMOHHOTO COBETA,

KaHIUJIAT TEXHAYECKUX HAYK . ToxtonamueB b.C.
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OBIIAA XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTH TeMbI JAMCCEPTALMH. Hcnonw3oBaHue SHEPrun
BO300HOBJIIEMBIX UCTOUHMKOB BO BCEX OTPACIAX HAPOJHOIO XO3SIMCTBA aKTyallbHA.
DTO CBS3aHO HE TOJILKO C U3MEHEHUEM KJIMMaTa Ha 3eMJie MO/ JIEUCTBUEM BPEIHBIX
BBIOPOCOB OPTraHUYECKOI0 TOIUIMBA MPU UX CXKHUTAaHUHM, HO U C HEOOXOJUMOCTHIO
MOBBIIICHUST TIOKA3aTesie IHEProcOepeKeHus U aBTOHOMU3AIMU SHEPrOCHAOXKECHUS.
JlaHHbIE TIOKa3aTe OCOOCHHO aKTyalbHBI MJI CEIbCKUX IMOTpPeOuTEeNel >HEepruu
MMEIOIIUE CBOM OCOOCHHOCTH: MOTpeOIeHne HEOOIbIIUX MOIIHOCTEH, OT/IaJICHHOCTD
OT IIEHTPAIU30BAHHBIX JIMHUHN AJIEKTpOTIepeiad, CE30HHOCTh BBITIOIHSIEMBIX PaboT U
T.11.

B 2000 rogy crpanamu uneHoB OOH npunsara Jlexknapanus ThICSAYENETHS, T1I€
0003HaueHbl 8 11eseld, 7 U3 KOTOPBIX CBSI3aHbI C HCIOJIb30BAaHUEM BO300HOBISEMBIX
UCTOYHUKOB 3Hepruu (BUD).

['eorpaduueckoe pacmnoyokeHue M KIMMaTH4YecKue YyciaoBusi KbeIprbI3ckon
PecniyOnuku sBRSIOTCS OJAromojydHbIMH ISl UCTonb3oBanus BUD, Takue kak
COJIHEUHasl pajualys u ouomMacca (HaBO3 Kak COOCTBEHHOE BO30OHOBIISIEMOE ChIPHE).
B 30He MOCTOSHHOTO MpokMBaHUA HaceneHus (10 2000 M Han ypoBHEM Mops), 12
COJIHEYHOTO KOJIJIEKTOpa MOKeT reHepupoBaTh A0 500-600 Br'u snexTpuueckoi
sHepruu. [loTeHnuan ucnonb30BaHUs HABO3a B peciyOiiiKke cocTapisier Ooiee 5,5
MJIH. TOHH B roi. llpu mepepaboTke maHHONW Macchl C TOMOIIbIO OHOTa30BOM
TEXHOJIOTUM MOHO MONy4uTh okono 110 mmu. m® Guoraza m 54 MIH. TOHH
ouoynoopenus. [Ipu 3ToM npegoTBpalIeHHbIN BHIOPOC MAPHUKOBBIX Ia30B COCTABUT
okomno 214 muH. M3,

[IpakTrueckoe wucnons3oBanne BUD B cenbckoMm xo3siicTBe KbIprbizckoit
PecriyOnuku, B 4acTHOCTH B YCHOBHSX (EPMEPCKUX, KOOMEPATUBHBIX XO3SHCTB
HaxoAuTCs Ha ypoBHE 1%. Mcronb3yoT COMHEUHYIO paaualiio Jjs MOA0rpeBa BOIbI

NPUMUTUBHBIMH  crioco0amMu.  HaBo3 ~ CebCKOXO3SHCTBEHHBIX  JKMBOTHBIX
UCIIONB3yeTCs Hed(DPEKTHBHO B KauyeCTBE OPraHUYECKOTO YIOOpPEHHS IIOCIe
TIepErHOAI.

CoBpeMeHHBIE TEXHOJOTHUU COJCPKaHUSA KUBOTHBIX OCOOEHHO MOJIOJHSKA
MPEABIBISIOT BEICOKHE TPEOOBAHUS K TEMIIEPATYPHOMY PEXKHUMY KUBOTHOBOTUYECKHUX
IIOMEIIEHUA B OTONMTEIBHBIA NEPUOJ, COOTBETCTBYIOLIME K 300TMTMEHHUYECKUM
HOpMaM, pELICHUE KOTOPBIX MPEIyCMAaTPUBAET CO3JaHUE CUCTEMbl HHKEHEPHO-
TEXHUYCCKUX Pa3pad0TOK Ha 0Oasze ucronb3oBaHus BUD B 4acTHOCTH, COTHEYHOM
paguanuu W OMOTEIUIa HaBO3a B Ipollecce ero neperHosi. Takas cucrtema oOorpena
’KUBOTHOBOJYECKHX TOMEIIEHUI OTBeYaeT TPEOOBAHUSIM HHEProcOepeKeHus,
aBTOHOMMU3AIUH, AIEKTPOOE30NACHOCTH U OXPAaHbI OKPYKAIOIIEH CpEeIbl.

PaGota HampaBiieHa K CO3[JaHUI0 WHKCHEPHO-TEXHUYECKOW CHUCTEMBI TeJIN0 U
OMOPHEPTeTUYECKONW YCTAaHOBKM KaK OCHOBa JSHEpProcOeperamimeil TeXHOJIOTUU
oborpesa KUBOTHOBOJYECKUX ITOMEIICHUN. Ha OCHOBE TEOPETUKO-
AKCHEPUMEHTAJIbHBIX  MCCIEIOBAaHUI  OOOCHOBAaHbBl ~ OCHOBHBIE  MHapameTphbl
TEXHOJIOTUH.

Cesi3pb  paldOTBI ¢ NPUHOPUTETHHIMH HAYYHBIMH HANPABJICHUSAMU:
quccepTaloHHas padota BbinoiaHeHAa B OUICKOM TOCyJapCTBEHHOM YHUBEPCUTETE,
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MCIIOJIb30BaHbl MaTepHUalibl HAay4HO — HCCIEAOBATEIbCKUX padOT MO MPOEKTY:
«Pa3paboTka TEXHOJOTMM W  TEXHUYECKHUX CpPEACTB C  HCIOJIb30BAaHUEM
BO300HOBJIIEMBIX UICTOUHUKOB dHEPTrun» GUHAHCUPYEMBIN 10 TUHUKA MUHUCTEPCTBA
u oOpasoBanus U Hayku Keipreisckoii Peciyomuku, norosop Ne OH — 33/14.

Heab u 3aga4u uccjie0BaHUA: LEIbI0 UCCIEAOBAHMS SIBISIETCS pa3padoTKa
TEXHOJOTUU 00orpeBa IoJia TEISTHUKA U OOOCHOBaHUE MApaMeTpOB TIeEIHO U
OMOPHEPTreTUYECKON YCTAHOBKH.

JI1s1 JOCTHKeHH S MOCTABJIEHHOM LeJIH PelaJTuCh CJIeyIoIue 3a1aUm:

- TPOBECTH CpaBHUTENbHBIM aHAIM3 CYLIECTBYIOUIMX TEXHOJOIMH oOorpesa
KUBOTHOBOJYECKHX TOMEIICHU 11 00OCHOBaHHUSI BbIOOpa »sHEprocOeperaromiei
CUCTEMBI 000TpeBa C MOMOIIBI0 MECTHBIX BO30OHOBIISIEMBIX HCTOUHUKOB 3HEPTHUH;

- pa3paboTaTb  TEXHOJOrHMI0O oO0orpeBa TMoja  TENSITHHUKA Ha  OCHOBE
sHEeprocoeperaronieil CUCTEMbl C HCMOJIb30BAHUEM TelU0 U OMOIHEPreTHYECKOu
YCTaHOBKHW;

- pa3paboTatb METOAUKY OOOCHOBaHHSA MAapaMETPOB TEIMOKOJUIEKTOpa |
OMOTEpMHYECKON YCTAHOBKM TMPU WX COBMECTHOM (YHKIIMOHUPOBAHUU B
KUBOTHOBOTYECKOM ITOMEIIICHUH;

- TIPOBECTHU pacyueT TEXHUKO—IKOHOMHUUYECKOH 3(PhEeKTUBHOCTU dHEprocOeperaromei
CUCTEMBI.

O0bekTaMH HCCAEIOBAHUSL TIOCTYXKUJIM YCIOBHUS  (YHKIIMOHHUPOBAHUS
TEXHOJOTUM o00orpeBa moja TENATHUKA C  HCIOJb30BAHMEM TEJIN0 U
OMOPHEPreTUYECKOM YCTaHOBKHM, SHeprocOeperaromas cucreMa oborpeBa IoJia
tensTHrKa (maTteHT Keipreickoit Pecriyommku No349), HaBo3 )KMBOTHBIX.

IIpeamet ucciienoBaHusi. 3aKOHOMEPHOCTH, YCTaHABIUBAIOIINE 3aBUCUMOCTH
TEMIIEPATYyPHOTO PEKMUMA KUBOTHOBOAYECKOIO MTOMENIEHUS OT apaMEeTPOB Iejanuo U
OMOPHEPTEeTUYECKON YCTAHOBKH.

Hayunasi HoBU3HAa pa0doOThI.

- paspabortana »HeprocOeperaromias TEXHOJIOTHS oOorpeBa IOJia TEIATHUKA C
MOMOIIBIO TEIHO U OMOIHEPTETUYECKON YCTAHOBKHU;

- pa3palboTaHbl METOAUKH OIPEACICHHS: MOIIHOCTA U MECT pa3MeleHus
TEJIMOKOJIJIEKTOPa; HHCOJSALUUS KUBOTHOBOJUYECKOTO TOMEIIEHUS M TEPPUTOPUH
dbepMepcKoro Xo3sIicTBa;

- TIOJIy4eHBl AHATUTHYECKHE 3aBHCHMOCTH, ONMCHIBAIONINE TEIUIOOOMEHHBIE
MPOIIECCHI B dKUBOTHOBOIYECKOM TOMEIIEHUN TIPU COBMECTHOM (DYHKITMOHUPOBAHUU
reimo W OWMODPHEPreTHYECKOW  YCTAaHOBKHM, TEXHHUYECKass HOBHU3HA PaOOTHI
MOATBEPK/I€HA TATEHTOM Ha Moje3Hyro Mojaenb Koipreizckoit PecriyOnuku Ne349.

IIpakTnyeckass 3HAYUMOCTH MCCJAEIOBAHUS 3aKIIIOYACTCI B OOECICYCHUH
HEOOXOIMMOTO TEMIEPATYPHOTO PEeXUMa TOoJa TENSTHUKA, MyTeM HCIOJIh30BaHUS
COJIHEYHOW paAualuMyd W TEPMUYECKOW SHEPruu HaBO3a. OKCIEPUMEHTATbHBIMU
MCCJIEIOBAaHUSIMHU YCTAaHOBJICHO, YTO B TEIATHUKE (pepMepckoro xo3siicTpa ["aiipar —
bexsan c¢ comepxannem 150 ronoB TemsaT B BO3pacTte OT 2 A0 6 MecslUEB, B
OTOIUTEINIbHBIA NEpUOoJ, 00eCrieYeH TeMIepaTypHbIi peXuM Mojia B auamna3zoHe 12°C
+2°C, d4rO0 COOTBETCTBYET HOPMAaTHBHOMY MOKaszareir. MeTtoauku pacyera
MOITHOCTHBIX, TEMIIEPATYPHBIX U TEXHUKO—AKCIUTYaTAllMOHHBIX MOKa3aTesiell reiano
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u  OUOPHEPreTHMYECKOM YCTAaHOBKM HCIOJIb30BaHBI B  yueOHOM Mpolecce
AHEPIreTUYECKOTO HAMPABICHUSI.

JKOHOMUYECKAs] 3HAYMMOCTh MOJYYEHHBIX pe3yJbTaTtoB. l[lpennaraecmas
TEXHOJIOTHSI 00orpeBa Ioja TEJISITHUKA OTBEYAET COBPEMEHHBIM TPEOOBaHUSIM
AHEProcOepeKEHUs, 32 CYET UCIIOIH30BAHUS BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH,
B vacTHOCTH 3Hepruu CoNHIIAa U OMOPHEPIrHi0 HaBo3a (Kak COOCTBEHHOE ChIPhE).
I"'omoBas 5KOHOMHMS OT MCIOJIb30BAHMS JAHHON TEXHOJIOTHHU COCTaBiIsgIeT 66229,1 com.

MeToan4ecKy0 OCHOBY MCCJIeOBAHUN COCTABWIM METObl MATEMAaTUYECKOU
GU3UKH, TEIUIOTEXHUKH HCIOJIb30BAaHHBIE TIPU  OMUCAHUM  TEMJIO0OOMEHHBIX
IPOIIECCOB, a TAKXKE€ METObI AKCIIEPUMEHTATBHBIX UCCIEAOBAHUN U CTATUCTUYECKON
00paboTKH.

OcHOBHBIE N0JI0KEHN S, BBIHOCMMbIE HA 3AIIUTY:

- TexHojorus oOorpeBa Ioja TEISITHUKA TyTeM  HCIOJIb30BaHUS
sHEprocOeperaroiiei CUCTEMBbI: TeJIN0 U OUOIHEPreTUIECKass YCTAHOBKA;

- 3aKOHOMEPHOCTH YIMPABISIEMOTO JHEpProcOeperaroiiero HarpeBa BOJBI B
T'eJIMOKOJIJIEKTOPE U OMOTEPMUYECKOM YCTAHOBKE PETyJIUPOBAHUEM TEMIIEPATYPHI;

- MaTeMaTu4ecKas MOJEib, OMKMCHIBAIOIIAS JUHAMUKY HArpeBa M OXJIaXKJICHUS
BOJIBI B 00IIIeM 0aKe — aKKyMYJISITOPE;

- KOHCTPYKTHBHO—TEXHOJIOTMYECKAss CXeMa dHeprocOeperarome CUCTeMbl U
napaMeTphl reJino ¥ OM0IHEPreTUYECKON YCTaHOBKH.

Jlnunblii  BKJIAA  cOMCKaTedsi: cpopMynupoBaHB LeTb M 3a7a4d
UCCJIEOBAHNUs, BBINOJHEHBI TEOPETUUECKUE U IKCIIEPUMEHTAIbHBIE UCCIEAOBAHUSA,
pa3paboTaHa HOBasi TEXHOJIOTHSI 00OTpeBa IoJia TeNATHUKA C UCIIOIb30BAHUEM T'eJIHO
1 OMOPHEPreTUYECKON YCTAHOBKH.

Anpodanuss  pe3yJbTaTOB HMCCIEJOBAHMi: MaTepualbl JHUCCEPTALNU
anpoOUpPOBaHbl Ha MEXIYHApOIHBIX, PECMyOIUKAHCKUX HAYYHO — MPAKTHUUYECKHUX
KoHpepeHIuAX: B KBIPrbI3cKOM HAIIMOHAIFHOM arpapHOM YHHBEPCHUTETE UM.
K.N.Ckpsbuna mnocBsmenHor 60-neturo akamemuka HAH KP Hyprasuesa (r.
bumkex, 2021 r.); Keipreicko — y30ekckom yHubepcutere (. Om, 2021r.);
Tamkentckuii 1 — MexayHapoIHbII KOHTpEcC COBpeMEHHOM Hayku (Y30eKkucTas, T.
Tamxkent, 2022r.); WMuctutyTte MmammHoBeaeHusa u apromatuku HAH KP (r.bumikek,
2022r.); TlpuMeHeHUE TEXHOJOTUM HMCKYCCTBEHHOTO HWHTEJUICKTA IS YIPABICHHUSI
«YMHOU KMBOTHOBomueckod Qepmoit» (r. Mocka 2023r.); «Hayuno -
TEXHOJIOTUYECKOE Pa3BUTUE CTpPaHbl B YCIOBHUSX YETBEPTOM MPOMBIILICHHON
PEBOJIFOLIUMY MOCBAIIEHHAsT 5 - JIETUIO JIEUCTBUM IO Pa3BUTHUIO TOPHBIX PETHOHOB,
oOBsiBIeHHOTO pe3ontorueit ['enepanpHoit AccamOien OOH «YcroitunBoe ropHoe
pazsutue» u 70 — netuto Kenxaea Uaupucoeka ['ynamosuya.

Hyb6aukanuu: [To Teme auccepranuu ony0ianMkoBansl 13 neyaTHeIX padoT, U3
Hux 1 B m3manmum umHAekcupyemoro Ckomyc, 6 B m3manusx PUHII, 1 matent Ha
nosie3nyro mojienb Keipreizckoit PecrmyOnmku.

Crpykrypa m 00bém aucceprammu. Jluccepramusi COCTOMT W3 BBEICHUS,
YEThIpEX pa3/ieNoB, OOIIMX BBIBOJIOB, CIHCKAa HCHOJb30BAHHBIX HCTOYHUKOB H
npwiokeHnii. Pabora wu3nokena Ha 163 cTpaHWIax KOMIBIOTEPHOTO TEKCTA
BKuTFOUaromiast 21 crpanui npunoxeHud. Comepxut 45 pucyHkoB u 26 Tabiuir.



OCHOBHOE COJIEP’KAHUE JTUCCEPTALIUU

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

B nepBom pasgesne «CoBpeMEHHOE COCTOSHHME BONpOca U 3aJaud
HCCIIEJIOBAHUI» JaH aHaIU3 CYIIECTBYIONIUX TE€IHMOKOJUJIEKTOPOB, BBISBICHBI HX
MIPEUMYIIECTBA U HEJOCTATKU. [IpOoCcTOTON KOHCTPYKIIMHM U HAJIC)KHOCTHIO 00J1aat0T
IJIOCKUE  TEIHMOKOJUIEKTOPBI,  KOTOpble  MpeJHa3HaueHbl  JJIsi  MOJ0rpeBa
teroHocuTenss Huwke 100°C, nyTemM DOTIOMIEHUS MPSAMBIX M PaCcCESTHHBIX
COJIHEUHBIX Jyuel. Takue KOJIEKTOPbl MOTYT OBITh MCIIOIB30BaHBI JJISI CHAOKEHUS
KUBOTHOBOJTYECKUX TIOMEIICHUN TEIION BOJOM, B YaCTHOCTH JIJIi 00OrpeBa MoJja
tensitHuka (OmapoB P.A., YMbetoB E.C., Kynenbaes M.M. u 1p.).

OcHoBHOE HaIpaBJICHHE ONTUMHU3ALIUH KOHCTPYKTHUBHBIX u
AKCIUTYaTallUOHHBIX TMapaMeTPOB TEJIUKOJJIEKTOPOB CBSI3aHBI CO  CHUIKEHHUEM
TEIJIOBBIX TOTEPh U TIOBBIIMICHUEM TEPMUUYECKOro KOd(h(UIMEeHTa MOJIE3HOrOo
nevicteus. Ilo Mepe cHuXkeHHs TeMmmepaTypbl BbITekaronied Boasl Ha 10°C
tepmuueckuii KITJ[ Bospactaer ot 0,28 nmo 0,4 (bapxkos B.W., McaxanoB M.XK.,
AxwmeroB T.J1. u ap.).

[ToTeHnuan TEIMOIHEPTETUUECKUX PECYPCOB 3aBUCUT OT KIUMATUYECKUX
YCIIOBHI: KOJMYECTBEHHbIE XAPAaKTEPUCTUKU H3MEHEHHUS COJHEYHOM paJaualni,
MHOT'OJIETHUE JAaHHBIE AKTUHOMETPUUYECKUX CTAHLIMM, paJIHallMOHHO—KINMATUYECKHE
naHHele ompenaeneHHoro perumona (060308 A.Jl[., IlerpoBa O.A., Azarsa M.JI.,
I'opnenko C.M. u np.).

Taxke JaH aHaIM3 CYLMIECTBYIOLIMX JJIEKTPUYECKUX HarpeBaTenedl s
o0orpesa 1moJjia >KUBOTHOBOUECKUX MOMEIICHU. BBISIBIEHBI UX HEJOCTATKH: HU3KAs
AEKTPOOE30NaCHOCTh, HEraTMBHOE BIUSHUE XWMHUYECKHX HHTPEIUEHTOB Ha
OpraHu3M >KHBOTHBIX, CJIOKHOCTbH BBIIIOJIHEHHS PEMOHTHBIX pabOT, MOBBIMICHHAS
cTouMocTh, HeHaiExkHoCcTh ([1msamenko C.U., Bonkos I'.K., ITypeukuiit B.M. u np.).

B OwuosHeprernueckux ycTaHOBKaX (OpPMHUpPOBAHUE TeIJIa 3aBUCUT OT
BBIPABHEHHOCTH, IJIOTHOCTH M PABHOMEPHOCTH HarpeBa OWoMacchl (HaBo3a) H
CIIOCOOOB aKKyMYyJIUPOBaHUS TeIUia. buotemno 01aronpusiTHO BIMSIET HA OPraHU3M
KUBOTHBIX, OCOOCHHO Ha OpPraHW3M MOJIOJHSIKA, MOBBIIIAET WX COXPAHHOCTH
(AomymnaeB M., Ocnanos E.C., Xa3anos E.E u np.).

Jlannbie pa3paboTku OBLIM WCMOJIB30BaHBl HAaMU B KadecTBE OOIIeH
METOJIOJIOTHH TIPU CO3J]aHUU CHUCTEMBI 000TpeBa Tojia TEIATHUKA, KOTOpas COCTOUT
U3 rejino U OMOPHEPreTUYECKOW YCTaHOBKHU.

Bropoii pa3gen «TeopeTudeckue MNPEANOCHUIKH» TOCBAIIEH OOOCHOBAHUIO
BEIOOpAa  KOHCTPYKTUBHO-TEXHOJIOTMYECKOW  CXEMBl  TEIHMOKOJUIEKTOpa |
OMOTEPMUYECKON YCTAaHOBKH, KOTOpPBIE COCTaBISIOT OCHOBY SHEprocOeperaromei
TEXHOJIOTHH 000TpeBa 1oJja TeaaTHuKa (puc 1.).
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Pucynok 1 — O6mast cxema sHeprocOeperaromieid TeXHOJI0Tuu 00orpeBa moJia
TEJSTHUKA!
1 — renuoKoOJIEKTOp; 2 — TEMIOOOMEHHHK; 3 — OMOTEpMHUYECKas yCTaHOBKa; 4 —
BEPXHSISI €MKOCTh; 5 — 3MEEBUK; 6 — HIDKHSS €MKOCTh; 7 — 0aK akKymyJnsTop; 8 —
3MeeBUK 1oja; 9 — mon; 10 — xuBOTHOBOUECKOEe Tmomemenue; 11 — knaman; 12 —
TepMoperynsaTop; 13 — natuuk; 14 — ropaoBuHa.

OYHKIIMOHUPOBAHKWE HHEprocOeperaromnel TEeXHOJIOrMUM o00orpeBa  Imosia
TEJSITHUKA OCYIIECTBIISIETCS CIASAYIOIUM 00pa3oM.

Bopga, Harperast ¢ mOMOIIBIO COJIHEYHOT'O KOJUJIEKTOpa 1 C OJHON CTOPOHBI U
TakKe BOJIa B OHMOTEPMUYECKOM YCTaHOBKE 3, Harperas 3a CYeT TEeIJIOTHI,
BBIJICJISIEMON B MPOIECCE MEPErHOSI U3 CBEXKETO HaBO3a, PA3MEIIEHHOIO B BEPXHEM
€MKOCTH 4, TZI€ YCTaHOBJIEH 3MEEBUK 5, C JPYTrod CTOPOHBI, HUPKYIUPYIOT 4YEpe3
COOCTBEHHbBIE TETUIOOOMEHHUKH 2 1O crnoco0y TepMocudoHa, TaKk Kak CHUCTEMa
BBITIOJTHEHA C YKJIOHOM 2° OT BepXHEH TOUKH, HarpeBasi BOAy B Oak-aKKyMynsaTope 7.
Jlns nopgaep:kaHusi HOpMaTUBHOrO 3HaUeHus1 Temmnepatypsl (12°C) nona 9 tensTHuKa
10 marperas Boja Takxke MO croco0y TepMocudpoHa HUPKYIUPYET MO BHYTpPEHHEH
cucreMe: 0ak — akkymyJsatop 7, knamad 11, tepmoperynsarop 12, 3meeBuk mosna 8,
Oak-akkymymsaTop 7. Llupkynsimuss Boasl BO BHYTpEHHEH cucteme Oyner
MIPUOCTAaHOBJIEHA B ciiy4yae noBbllieHus Temieparypsl (+2°C) ot Hopwmel (12°). Ilpu
3TOM TepMoperyisatop 12 3akpeiBaer knanad 11 mo curnany naruuka 13. Kiaman 11
OyZeT B 3aKpPBITOM TMOJIOKEHUHU N0 TEX TOp, MOKa TeMIiepaTypa Ioja He JOCTUTHET
HIDKHET'O TIpejieia HOPMATHBHOM TemmepaTypsl ( t™" = 10°C ). Tlpu naHHOI
TeMIlepaTtype mnoja kianaH 11 OTKpbIBaeTCsA, UUPKYISLUUS BOJbI BO BHYTPEHHEU
cucrteMe OyneT BoccTaHoBieHa. Pacxoa Boabsl B 0ake-aKKyMyJATOpE B pe3yJibTaTe
MCIIapeHUs TIOTNOJIHAETCSl yepe3 ropioBuHy 14. Mcnonb3oBaHHBIA HaBO3 (IIEPErHON)
gepe3 HO BEPXHEH EMKOCTH COpachiBaeTCs B HIDKHIOIO €MKOCTh 6, a BEpXHSISA
€MKOCTb 4 3alOJIHSIETCSI CBE)KUM HABO30M.

TexHOoNmorus MO3BOMSIET OJJHOBPEMEHHO HCIIOIb30BATh COJHEUHYIO PAaJHAIUIO
Y TEIUIO BBIJEISIEMOTO U3 CBEXKETO HaBO3a B MPOIIECCE €T0 PA3IIOKEHHsI IJIsi 000TpeBa
nosia TensTHUka. [Ipyu 3TOM MOBBINIAETCS SKCIUTyaTallMOHHAS HAJEKHOCTh CUCTEMBI
[0 CPaBHEHUIO C  pa3feibHBIM  HCIOJIb30BAaHUEM  TEIHUOKOJUIEKTOpa U
OMOTEepMHUUYECKON YCTAHOBKH.



CHUcTEMHOE OMHUCAHUE TEXHOJIOTUU OCYHICCTBJICHO B BHUAC B3aWMOCBA3AHHBIX
IIOJACUCTEM.
S =S,US,U S, (1D

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

Kaxxnmas moacucTeMa COCTOUT U3 CBOMX JIEMEHTOB, M BMECTE C TEM, B CUCTEME
AMEIOTCS OOIIHNE DJIEMEHTHI A1 KaXKIOU ITOJICUCTEMBEI.

B nmanHO# cucTeMe, MOJICUCTEMBI S1 M Sy ABIAIOTCS MCTOYHHKAMU TCIUIOBOM
SHEPIUM U CHAOXKAIOT MOJICUCTEMY S3 TEIJIOM B 3aBUCUMOCTH OT MOTOJIHBIX YCJIOBHH.
B noncucreme S conHeuHast sHEprusi npeoopasyeTcsi B TEIJIOBYIO, a B MOJCUCTEME
S2 BBIICNSIETCS TEILIO B MIPOIIECCE TIEPErHOsI CBEKET0 HABO3A.

OYHKIIMOHUPOBAHUE TMOJCUCTEM S1 U Sy OCYIIECTBISETCS BO BPEMEHH U
3aBUCUT OT OOBEKTUBHBIX (DaKTOPOB: BPEMEHU TOJa, TOTOJHBIX YCIOBUMA
(TemmepaTypa, BIQXHOCTh W CKOPOCTb JBHXKEHHUS BO3JyXa) W Berep. B 1enom
(G YHKIIMOHUPOBAHUE CUCTEMBI (TE€XHOJOTUM) HOCUT BEPOSITHOCTHBIN XapakTep, T.C. B
KaXbli MOMEHT BPEMEHHU CHCTEMa HAXOJIMUTCA B OJHOM M3 BO3MOYKHBIX COCTOSIHUU:
Ha BXOJ] CHCTEMbI MOT'YT TTOCTYTaTh BXOJHbIE CUTHAJIBI, CHCTEMa CIIOCOOHA BbIJaBaTh
BBIXOJIHBIC CUTHAJBI.

MopenupoBaHue TOJOOHBIX CHCTEM OCYIIECTBIISIETCS C TOMOIIBIO TEOPUU
arperaTuBHBIX CUCTEM, IJI€ B KAUECTBE arperaToB CIYKUT CUCTEMA U TTOJCUCTEMBI.

B sneprocOeperaromield TeXHOJIOTUM TOJACUCTEMA S1, KOTOpas MpeaHa3HaYeHa
JUIS  COJHEYHOIO TeIUIOCHAOKEeHHMs uMmeeT arperaT Aj  (TCIHOKOIIICKTOP).
Marematndeckoe MOJIEIUPOBAHME arperara Aj IpeAycMaTpUBAET YCTaHOBIICHUE

BHJA M XapaKTepa IpeoOpa3oBaHUs BXOAHBIX BEKTOPHBIX (DYHKIMMH (Xl' ) u(g;) B
Beixonubie (Y');

Y' = A, (X1, 91), (2)

AHaJOrMYHO TOACHCTEMA S; KOTOpas TakkKe INpeaHasHayeHa  Juis

TEIJIOCHAOKEHUSI TEIATHUKA uMeeT arperaT Ap (OMOTEPMHUYECKYH) YCTaHOBKY),
Takke 00J1a7aeT CIydaliHBIMU MIPOLIECCAMH M IMEET MHOXKECTBO peaTn3aliniii:

no__ " "
Y' = A,(X7, 97), (3)
Kpome Toro xaxmas moacucteMa Si1 M Sy uMeeT  COOCTBEHHBIC
MIPOCTPAHCTBEHHO-BPEMCHHBIC XapaKTEePUCTHKH. s MOJICHCTEMBI S

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

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

Temno BeAENsiEMOE M3 HABO3a 3aBUCHUT OT €r0 XUMUKO-(U3UYECKUX CBOMCTB
(Cy), maccel (My) u Temnepatypsl atmochepHoro Bosayxa (T¢):

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

rac QH — KOJINYCCTBO TCILJIa BIACIIAICMOC N3 HaBO3Aa.
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Temneparypa
3aKOHOMEPHOCT:

aTMOC(EepHOrO  BO3JyXa TakKe HMEET COOCTBEHHYIO

Y(7) = T.(v), (6)
rae T.— Temneparypa arMochepHOro Bo3ayxa.

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

X1(0) = [Qep (&) + T()] 1 (7)
XZ(T) = [QH(CH'MH) + Tc(t)]nn; (8)
rac ncp u n, - KOB(I)(I)I/IL[I/IGHTBI IIOJIE3HOTI'O I[CﬁCTBI/ISI COOTBCTCTBCHHO

reJIMOKOJUIEKTOpa U OMOTEPMUUYECKON YCTaHOBKHU.

Takum o00pa3om, MaTeMaTH4YEeCKOE€ MOJIETUPOBAHUE 3SHeprocoeperaromen
TEXHOJIOTHHU TOKAa3bIBAET, YTO OHA MPEJCTABISET COOO0M CUCTEMY B3aMMOCBSI3aHHBIX
SIBIICHUW U TIPOLECCOB.

['panuIel JaHHOW CUCTEMBl U HEOOXOJIUMOCTh €€ pa3/IeICHUs] Ha TOJICUCTEMBI
ompenenseTcs eIIMU U 3a7jadaMi MOJICUCTEM, KOTOPbIE TTOKa3aHbl HA PUCYHKE 2.

renuo- Tpy6onpo- TennoobmeH- bak -
ConHeyHasi Kornekmop 800 HUK aKKyMyrnsamop
paduayusi
npeo6paayem S Y mernnonepe- Hakornumersib
COTHEYHYI0 Tparcrnopmu- daya mennosol
paduayuro 8 poeants 3Hepauu u
mennosyto menna ee nepedaya
mepmopeaynsmop
(peaynuposaHue memnepamypbl)
TensmHuk
KnanaH
(peaynuposaHue nodayu menna)
Buomepmuyec- Tpy6o- TennoobmeH-
Haeo3 kas ycmaHoeka SmeesuK rnposod HUK
npeobpasyem menio- TpaHcnopmu- menro-
6poxeHue nepedadyu . posaHue . nepedayu
Haego3a 8 merina
mensnosyto
Pucynox 2-/Iluarpamma (QyHKOHM COBMEIICHUS TEIHOKOJUIEKTOpAa H

TEPMHUYECKOU YCTAaHOBKHU.

JlaHHass guarpamMma MOpeACTaBiIsieT €000 MH(OPMALMOHHYIO MOJENb
sHEeprocOeperaronieli TEXHOJIOTHM O0OTpeBa TMoJia TENSTHUKA W peIlIaeTrcs ¢
MCITOJIb30BAaHUEM METOJ0B (PYHKITMOHAIBHOTO aHAIN3a; T/Ie BEPOATHOCTH MOSBICHUS
T000M M3 MEePEeYNCIICHHBIX (YHKIIMOHAIHHBIX MEPEX00B MOKHO PACCUUTAThH Yepe3
JaCTHOCTb:

PO) =251 v (©)
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riae P(Y) — BepOoSTHOCTH MOSIBJICHUS BEIIMYUHBI Y;

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

MOJICJIUPOBAHUS;

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

Pacuer cTaTMCTMYECKMX TMOKa3aHUW OCYIIECTBISAETCA IO OOIIENPUHATON
METO/IMKE.

HcxoaupiMu MaTepuagaMy IS MOJEIUPOBAHUS U3MEHUMBOCTU COJIHEUHBIX
CUSHMM  TNOCHYyKWIH  cpeaHectatuctuueckue  3Hauenns  CHull  23.02.00
«CtpoutenbHas kiaumatosiorust Keipreizckoit PecnyOnuku» 3a  OTONUTENbHBIN
MEPHUO/I.

I'paduueckoe  u300pakeHHME  CYMMapHOW  COJIHEYHOW  pajauaiuv B
KbIpreizctane B BuA€ 3aBUCMMOCTHM  HM3MEHEHHs JaHHOW  paaMalud  Ha
TOPU30HTAIBHYIO MTOBEPXHOCTh OT reorpauyeckodl MUpPOThl MECTHOCTH B T€UEHUU
OTONUTENBHOTO MEepUoa MPUBE/IEHA Ha PUCYHKE 3.

[ [ [ [ [ [

—o— 48

- ,,/-———""/ /?\\ —A— 52°

60 gﬁ\ — ¥ @ =i
—+— 60’

N = T B

0 e .

) H H A ® M cTatuyeckas

100

/

§ Mecsubl: O-okT6pb, H-HO516pb, [-aekabpb, A-aHBapb,

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

E

S

Q

ConHeyHas paduauyus,

PucyHok 3-3aBUCMMOCTh HM3MEHEHMS COJHEYHOW paguanuu P, oT
reorpad@uIecKoi MMUPOTHI (TPaj.C.IM) MECTHOCTH 3a OTOIMMTEIBHBIN TIEPHO/T

YcpenHeHHbIE  JTaHHBIE COJHEYHOW  paJWalii Ha  TOPU3OHTAIBHYIO
noBepXHOCTh (Ha 1M?) Mo reorpauueck¥M MIMPOTAM 3a OTONUTENBHBIA HEPUOJ
u3Menserca B amanazoHe 0,05...0,26 kBT/M%, 4TO He COOTBETCTBYET KPUTEPHIO
s¢ppextusnoctu (0,4 xBt/M?). TlosToMy a1 obOrpeBa II0ja >KMBOTHOBOIYECKHX
MTOMENICHHUH 32 OTOMUTEIbHBIN TIEPHOJ] BOSHUKAET HEOOXOAMMOCTh JTIOMOTHUTEIBHBIX
CpencTB 000rpeBa, B YaCTHOCTH OMOTEpMHYECKas YCTAaHOBKA, TJie BbhIpabaThIBaeTCs
TEMJIO0 HABO3HOW MAacChl B TMporecce IMeperHos. HaBo3 B TENSTHUKE SBISCTCS
COOCTBEHHBIM CBHIPHEM.

CraTtucTU4ecKoe MOJIETTUPOBAHME HAKOIUICHWS HABO3a B  TEJSTHUKE
OCYIIECTBJICHO C YYETOM CIEAYIOIMNX MapaMeTPOB: IEpBOHAUATbHAS Macca HaBO3a B
TEJISATHUKE Mo, KOJTMYECTBO TEISAT No, MOMEHT Hadaja BBIIEICHUS HaBo3a tj, macca
HABO3a C OJHOr0 TeleHKa (B CpelIHEM) M, 3a OIpENeICHHOE BpeMs,
MPOJIOJDKUTETFHOCTh HAKOTUICHUST HaBO3a L.
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HaxkomienHas macca HaBo3a m, B MOMCHT BPpEMCHHU OKOHYAHUSA BBIACICHUN

| — TEJIEHKA COCTABIISIET:
tr—1

m, = ng - mg(ty) + Z [nomo(tx — 1) + nomo(tx)], (10)
ty
Jlns cOopa naHHOM Macchl HaBo3a MOTpeOyeTcs crenuaibHas eMKOCTh

BMCECTUMOCTHBIO:
Tr—1

V, =mng - mg(ty) + Z [nomo(tx — 1) + nogmo(&i)]. (11)
(21
CnenoBatenbHO, BMECTUMOCTh BepxHed emkoctd V7 Ouorepmuueckoit
YCTaHOBKH paBHAa:

~

V=V, (12)

N3 ycnoBust (12) BMectuMocTh HMIKHEW emkoctu V° Ouorepmuueckoi
YCTaHOBKU COCTaBJISIET:
H 6
V=S (13)

TemoBoit pacyeT TEXHOJOTMKM O0OrpeBa ToJia TENSTHHUKA paccMaTpUBAECT
CUCTEMY TEXHOJOTHYECKOro mpouecca: «remio KuBOTHBIX (TXK)» - «remnoBas
sHeprus texunueckux cpeacts (TC)» — «remneparypa nona (TII)», (TXK —TC — TII)
(pucyHoK 4).

77 g-(TK) RS 4,-(TC)
e——

— t ¢ t t + ¢ t 4 .
Ty 11 N B [ |
. - > |
& { c' . .ﬁ'.' ) |
.‘h g 4’ [ Sl < > |
! . e s t(TI) = _iss Fi _— !
— |
L~ |

be cum s Gt 0 G et D GP =D G GE—t > SE D G D — e Gt e = — S m— - — - G— T —

Pucynok 4—TexHosiornyeckasi cxema o00orpeBa rosa TeJIsITHUKA;
1-tenaruuk; 2-mon TenarHuka; ['K-remmokomnexktop; BTY—-Ouorepmuueckas
ycTaHOBKa; BA—0ak—akKyMysITOp

B 1aHHOM TEXHOJIOTMYECKOM TMPOLECCE MOYKHO BBIICIHUTh CIHEAYIOIINE
3aKOHOMEPHOCTH:
—TEeIUIONPOU3BOIUTEIILHOCTD TeXHOJIOornueckoro npomecca « T/ K—TC-TII»,
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A1+A2+A
Ple= (A1 + A2 +23) (6, + )]~ Gy (A + 22 +23) (8" (8, 1) |-exp - E22)

b (p-D)[1-exp(-rLHZ))] : (14)

t; —3aKOHOMEpPHOCTh U3MEHEHMS TEMIIEPATYPhI BO3AyXa BHYTPHU TEIATHHKA, {;

1
e — — _ + )] -
/11 + /12 + AS (Qm qofc) [Qm ch(/ll + AZ + 13)(% Tt )] exp
(_T/11+/22+/13), (15)

8

t. =t —_—
¢ M+, + A5

t,—3aKOHOMEPHOCTh U3MEHEHUS TEMIIEPATYPHI NI0JIA TEIATHHKA, {;

1 A
T10r = 4. (o)t £ 0] - exp (<), (16)

7€ q.,—TETIO BBIACIIeMOE U3 )XMUBOTHBIX, KJ[K;

A1—k03pQULHEHT TEIIONepeaaut CTeH TeNSTHHKA, KJx/M% u-°C;

A,—Kk0>(QPUIMEHT TeILIonepeauu YepAaYHOro mepekphITus, kKJx/M% u-°C;

A3—Kk0>(QPUIUEHT TerIonepeaauy noja TeNSTHUKa, KJx/M?-4-°C;

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

t,—Temneparypa TensiTHHKa, °C;

t"—HopMaTuBHas TeMIepaTypa TensTHuka, °C;

t,—Temmeparypa mnosja TeasaTHuka, °C;

T—IPOIOJKUTEIBHOCTh BpEMEHHU 000rpeBa 1noJja TeasITHUKA, U;

C,—TemI0eMKOCTh BO3AYIITHOM cpeabl, kJx/kr-°C;

@—K03(pPUIUEHT peoOpa30BaHUs TEMIIEPATYPhl HArPEBAOIINX TEXHUYECKUX
CPEICTB (IeJIMOKOJITIEKTOP U OMOTEpMUYECKasi yCTAaHOBKA).

Kpome ocHOBHBIX TemoBbIX MmoTeph (Qiu Q2) B TENATHHKE HMEET MECTO
MOTepH Ha HarpeB MputoyHoro Bo3ayxa (Qpp), Ha ucnapenue Biaru (Q,.) W Ha
nHQuibTpanuio Bo3ayxa (Quup), TaK Kak B OTONMHTENBHBIA TEPHOJA TEMIIEpaTypa
Hapy»XHOTo Bo3ayxa (i) MEHbIIIe YeM TeMIepaTypa Bo3yXa BHyTpH TelasTHUKA (t").

C yyeToM OTMEYEHHBIX TEIUIONOTEPh YPAaBHEHHE TEIUIOBOro OanaHca
TEJIATHUKA UMEET BUJL:

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

rae Qq-TemooTaaya 4yepe3 CTEHbI TENSTHHKA;

Q,-TerooTaaya yepe3 yepAavyHOe EPEKPHITHE;

Qy7-T€TI0BOM MOTOK, MOCTYNAIOIINK B IMOJ TEISATHUKA OT UCTOYHHKOB TEIUIa
(reTMoKOIIIIEKTOp U OMOTepMHUUYECKasl YCTAHOBKA).

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

th—t, t'—t, .
an::r-{os(an4-FmJ 55 + 0198 4—&339UV(t-—tHﬂ—+9583-r%——6392-7L(18)

1
t,=t,=—(Qr— -
n H /13 (QT qDIC)

CydeToM WHCOMSIMMA TIOMEIICHHUS TOCTYIUIEHWE Temia OT COJIHEYHOM
paauaryy uepe3 OCTEKICHHBIC MPOeMbl Q. paBHSIETCS:

anZQp'FO'acn!
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Torga panuoHaNbHBIA BapUaHT ypPaBHEHMs TEIUIOBOro OalaHca TENSITHHKA 3a
OTONUTEIBHBIN IEPUOJ UMEET cne;[y}omuﬁ BU:

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

0, 179

I71eq,— Pauali B 3aBUCUMOCTH OT OPUECHTAIIMH ¥ T€OrpaduIeCKON IUPOTHI;

a.,— K0P OUITUEHT, YUUTHIBAIONTUNA OCTEKICHUS;
Fy— cyMMapHas HOBEPXHOCTh OCTEKJICHUS, M2,
F.— ruromaap moJsia TeIATHHKA, M2,

Fem — IUIOINAbL CTEHBI TENATHUKA, M

Fun — IUIOIIA/b YEPAAYHOTO HEPEKPBITHS, M2

N — KOJIMYECTBO TEJIAT, I'OJIOB;

B nanHoMm ypaBHeHWH mapametpsl ti,t,, Fy, Fop, Fuy, T, q, Fo, 1 n sBastoTes
u3MepsieMbIMH, apameTpsl t", a., HopMaTuBHBIEC (M3BeCcTHEIE), a W — BO3yX000MeH
TEISITHUKA OINpPEACNACTCS pPACUETHBIM IyTEM C TIOMOUIbI0 OOLIEU3BECTHBIX
3aBUCUMOCTEH.

®opmyisl (19) u (14) >KkBUBaJIEHTHBI M UX MOXKHO MCIIOJB30BATh ISl pacyeTa
teronpousBoauTenbHoctu npouecca «TXK-TC-TII», npunumas Q,, = Q,,,. Torna
TeryioBass (MOTpeOHas) MOIIHOCTh IS 00OrpeBa Mojia TEIATHUKA MOXKET OBITh
orpeenena mno hopmye:

b= = 002 (em) 20)

JlaHHYI0 MOIITHOCTH BBIpa0aThIBa€T COBMECTHAs paboTa renuokosuiekTopa P, n
OMOTEPMUYECKON YCTAHOBKH Py -

Pn = (PZK + P6my) Mo 776my' (2 1)

rae 1.,—Ko3)PUIUEHT MOJE3HOT0 ACHCTBUS I'eIMOKOUICKTOPA;
Nomy—KOIQUIMEHT MONE3HOTO JAeUCTBUSE OMOTEPMUYECKON YCTAHOBKH;

Pacxon Temia 3a OTOMUTENBHBIN IEPUO/I,
Pn(tn - tH)24 "Ton

m = P ) (22)
r7€ T,,—TPOAOIIKUTEILHOCTh OTOMUTEIBHOIO MEPUO/IA, JTHU.
TpeOyemasi TOBEpXHOCTh HArpeBa MoJja TeAsATHUKA
a- P,
Eq:/’lg-ﬂt-r’ (23)
rae a — kodhpuimeHT 3amnaca;
A3—Kk02(PULUEHT TEMIONPOBOHOCTY T0Ja TeNATHUKA, K [x/M2-u-°C.
At—pa3HoCcTh cpeaHux Temmeparyp, °C.
t2—ty by —t,
At = T (24)



e t? uty, ty U t,, — TCMIICpaTypa TCIUVIOHOCUTENA U BO3/lyXa Ha BXOJE U BBIXOJE HX
u3 noja, °C.

B Ttperbem  pasgene  «lIporpamma, meroguka M pe3yJIbTaThl
JKCIIEPUMEHTAJIbHO—TECOPETUYECKUX  MCCICIOBAHUN»  M3JIOKEHBl  OCHOBHBIC
pe3yJIbTaThl UCCIEIOBAHUN U UX aHAJIU3.

3aKOHOMEPHOCTh PACIHpPENICIICHUsI COJHEYHOW pagualuvu 32 OTONUTEIIbHBIN
nepuo (¢ 15 okra0ps mo 15 wmapra) NOgUMHSIETCS HOPMAJIBHOMY 3aKOHY
pacrpenesneHus B CIeAyIOLEM BUIE:

B = (P, — 190,99)?2

108,35v2r | 2-(10835)7 | @)
¢ MaTeMaTudeckuM oxunanueM M = 190,99 MJx/m*mecsn (53,09 kBt/m2 Mecsan) u
CPEIHEKBAIPATUYECKUM  OTKIIOHCHUEM 6+£108,35  MJx/m?mecan (30,12
KBT/MZ'MGCSII_[).

['padpuueckoe m3zoOpakeHne M3MEHEHMsI COJIHEUHOW paauanuu E B Hambomee
XOJIOJIHBIE MECSIbI OTOMUTENIBHOIO Mepruoaa (HosiOpb, 1eKadph, sSTHBAph U (eBpalib),
HUMEET MapadoIMuecKy o 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 - 4/M?Mec)
400 e
(111,2)
R?- 0,049 2

300 \ f

(83,4) N /
200 \/

(55.6) 7
100 o= 14,2

(27.8) \\/ //

\.\l
(@)

* %

N5

\/
2 3 4
HOSIOPb nexaopb SIHBApb (deBpab
Mecsi1ibl

PucyHok 5 — JIunaMuKa OTOKa COTHEYHOUM paiMaliii B 3aBUCUMOCTH OT
reorpaduyeckoit mupoThl (40°—68°¢.111.) 32 OTONMUTEIBHBIHN TEPUO/T

Jlannas mapaOonuyeckass (QYHKIUS TIO3BOJIIET BBIBECTH HMIIUPUUYECKOE
YPAaBHCHHUC IJIA OIIMCAHUA AMHAMHUWKHU INIOTHOCTH IIOTOKA COJITHEYHOU paI[I/IaI_[I/II/IPCO Ha
MMOBEPXHOCTH T'€JIMOKOJIIIEKTOPA (TI0 BpeMeHU 1)B clienyroiieM BUe:

P? =30,98t% — 152,41t + 201,51. (26)
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3aBucuMocTH (25) U (26)COCTaBHIM METOJUYECKYIO OCHOBY OIpEACIICHUS
terioBoi MotHocty U KITJ[ renrokosnexropa.

OO6mmii k03QGUUKEHT TEeIIoOBBIX MNOTEPh U; 3aBUCUT OT TEMIIEpaTyphbl
OKpyXxatoein cpeabl to,(pUucyHoK 6).
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Temneparypa Bo3yxa £, 'C

OKp

Pucynok 6 — 3aBucumocTth K03 pHIIMEeHTa TEIIOBBIX MOTEPh OT TEMITEPATypPhl
okpyxaromiei cpeas, U, = f(t

OKp )

B Havane OTONMMTENBHOTO TEpUOIa TPHU TeMIIepaType OKPYKaIomeH cpembl
top=12 °C k0> PuIMEHT TEmIOBBIX 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/Mm%u.

KoaddunmeHT mone3noro ASHCTBHS I'eIMOKOJUIEKTOpa Hanbosiee JOCTOBEPHO
OTIPEIeTICHO YKCIIEPUMEHTATBHO B COOTBETCTBUH C PUCYHKOM 7

- ss 600 -
L 50 550 &
R g4 500 w
E = =
& 500 | £ 40 450 S
= o =
2 400 F 535 g 400 2,
= z ,J'—-():.\ ’g
2300 & = 350
NS T TRk
gzoo- 225 e = 300 £
5 100} 320 20 2
= e E
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——o0—— DKCclepuMeHTalbHasi 4acoBasi MOLHOCTh IeJIHOKOJIIeKTopa, BT.
———%——- TeMneparypa Ha BXOJIE B KOJUIEKTOP, 'C

Pucynok 7 — 3aBucumoctu TemrepaTypsl Ha Bxoae B koJutektop [ts=f(T)],
noroka coyHeyHod pamuanuu[E,..=f(T)]Ju TtemnoBori MomHOCTH] P, ~=f(T)]oT
BpEMEHM Harpena |
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Cpennnii cyrounsiii KII/[ renrokoiiekTopa no JaHHBIM 3KCIIEPUMEHTA PABHO:

Moo= = 202 0,36 (27)
S _E_ 168-3872

rae S, — IIOmAAb FeJUOKOIIIEKTOpa, M2,
E,— TOTOK COJNHEYHOM paguanmu, Br/m?,
2. Q — monHas MoJIe3Has SHEPrUM MOJIy4EHHas B TEIMOKOILIEKTOpE, BT.
OKCNEpUMEHTAIbHAST ~ 4acoBasi  MOIIHOCTb P,  TIEIHMOKOJJIEKTOpa B
COOTBETCTBHUM C PUCYHKOM 7 TMpeJicTaBiieHa B Tabnuie 1.

Tabnuua 1. DxcriepuMeHTanbHas 4YacoBasi MOLIHOCTb Py remokoeKkropa

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

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

Cpe/Hee 3HaUEHUE PKCIIEPUMEHTAIBHON YaCOBOI MOITHOCTH PABHO
3872
Pg;lic = Lyke” SI‘K "MNoke = 9 +1,68 - 0,36 = 260,2Bm (28)

HauGonbimass mpogoKUTETbHOCTh WHCOJSIMM 332 OTONMUTEIBHBIA TEepPUOJ]
COOTBETCTBYET 3AaHusIM TessaTHUKA Nel u No2 (pucynok 8).

10
9
8 \ ///8:12
# - \\ /
6 6:10
5
4
15 22 15

(okTabpb) (Aexabpb) (maprt)

[MpoAoKnTe/IbHOCTb OTONUTE/IbHOIO Nepuoaa

Pucynok 8 — YcpennénHoe 3HaueHHUE MPOIOJDKUTESIBHOCTH MHCOJISAIIUH 3TaHUI
tessiTHUKA Nel m No2 3a oTonuTeIbHBIA NEPUO/T

[Tpoa0KATETPHOCT, MHCOJSIUMN TelsATHUKAa K Hadamy (15 oktabps), k 22
nekabpro m K KoHmy (15 wmapra) OTONUTENBHOTO TIEpUOJa, COOTBETCTBECHHO
cocrapnser: / yacoB 20 mmHyT; 6 wacoB 10 MuHYT W 8 wacoB 12 MuHYT u
OMUCHIBAETCS CAETYIOLUUM SMIUPUUYECKUM YPABHEHUEM

V(x)=0,41-x?>-2,11-x+9,16. (29)
rje x — Bpems (CyTKH).
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VYpaBHenne(29) mo3BoJiIET ONPEeACIUTh HauOojee palMoOHAIbHOE MECTO s
pa3MenIeHNs TeIUOKOJIIEKTOpa B 3JaHUH TEISTHUKA, C YTIIOM HAaKJIOHA
S =42° 4+ 15° + 3° = 60° (rme 42° reorpadudeckast MUPOTa MECTHOCTH)

Pe3ynbpTaThl SKCIIEpUMEHTAIbHBIX UCCIIEI0BAaHUNA OMOMETPUYECKON YCTaHOBKH
OTpakeHbI HA pucyHkax 9, 10, 11 u 12.

2

o 15\{\4’\ 90
"::_ NKP=f(TF) OO-
g F
T 10 == S E— 60
© sy t=A(T) ™ -
% 4/ t,=f(T.) E
©
Q. (]
qg, 5 30%
—
2
0 k0
\‘n\_(
» 5 10 15 20 25 30 35 40

MpoaoMKUTENLHOCTL CaMOHarpeBaHnst HABO3HOW Maccbl, T,,, AHU

Pucynokx 9-3aBUCUMOCTH MPOJOKUTETBHOCTH BPEMEHHU |, CaMOHArpeBaHUs
HABO3HOM MaccChl OT TeMIEPATYP towp,ir U Ty

20
15 T 60
toa=f(T.A
>
¢ O
© 10 45 3
o \ 3
X, L~ 5
t.=f(T.) ©
© Qo
Q.
g 5 : 0 &
© o
Q o)
@ C
s \ 15 3
0 N
-5
5 10 15 20 25 30 35 40

MpPOACMKMTENBHOCTL CaMOHarpeBaHus HaBo3HOM maccel, T, AHU

Pucynok 10-3aBucumocts Temreparyp tsx, tsmx U t7 OT IPOIOIKUTEIBLHOCTH
BPEMEHH CaMOHArpeBaHus HaBO3HOM Macchl Ty.
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PI/ICYHOK 11-3aBucuUMOCTH TCIUIOMPONU3BOAUTCIIBHOCTHU U TEIJIOBOM MOIIIHOCTH
6I/IOT€pMI/I‘{€CKOﬁ YCTAaHOBKH OT BPpECMCHHU CaMOHArpCBaHusA HABO3HOM MacChl

. T T T
Fanssan

prcszassia
T
]1‘2963(‘) E\Jlj

B3 B -

Temnepatypa t oxp, C

Pucynox 12—3aBucUMOCTh KONHMUYECTBA Teruia @, HEOOXOAMMOro sl 00orpeBa
1oJia TeJTHUKA OT TEMIEPaTyphl OKpYykKaroiei cpeabl tog

Temneparypsl okpyxaromeil cpeabl (top) M BHYTpU TeEISATHUKA t, HE
OKa3bIBAIOT CYIIIECTBEHHOTO BIMSHUA Ha MPOIECC CAMOHATPEBAHUSI HABO3HON MAacCCHI.
[Ipy MuUHYCOBOM TemIlepaType OKpYX aUeh Cpeapl MpOLecC CaMOHArpeBaHUs
HABO3HOU MacChl MPOJIOJKAETCS, 3aMEISIETCSl HE3HAUUTEIbHO.

[TpomomKUTETFHOCTh CaMOHArpeBaHus HaBO3HOW Macchl,Maccoir3000 — 3100
KI' IPUTOTOBJICHHOW B BHJIE CMECH KOHCKOI'O M OBEYHETO HaBo3a B mporopruul:l
cocraisier 40 mueit (¢ 30 okTaOps o 9 nexadpst). CpenHss TeMiieparypa HaBO3HOU
Macchl 3a 3T0 BpeMs paBHO t, = 57,9 °C, ¢ cpeaHeKBaApaTHYECKUM OTKIIOHEHHEM
+6=5,67°C u xorddunmentom Bapumarmu V=9,8%. TemmepaTypa oOKpyKaromen
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cpedbl 3a Bech MEpPUOJ caMOHArpeBaHus HaBo3a kosnebdbamnacs ot 16 °C go -2°C, a
TeMmreparypa BHYTpHU TEISTHHKA, TJle€ pa3MeIlleHa HaBO3HAas Macca Kojebanach OT
17°C no 1°C.

Cpenusisi TemmepaTypa TEIUIOHOCUTENS Ha BXOJA€ B OHOTEPMHUUYECKYIO
YCTAaHOBKY W Ha BBIXOJIE M3 HEE, COOTBETCTBEHHO coOCTaBWIM  13=44,9°C u
tex=54,9°c. 3MeHeHue TemmepaTypbl BHYTpU TeJSITHUKA B Auano3oHe 17...—2°C He
OKa3bIBACT CYIIECTBEHHOTO BIUAHHUS Ha TeMIEPaTyphl tsx U lax, TaK Kak Ipoliecc
caMOHAarpeBaHusi HABO3HOW MacChl TPOJOJDKAETCS B MHHYCOBOM TeMmmepaType
OKPYKAIOIIEN CPEBI.

HaBo3nas Macca, wmaccoit 3050kr BbeIIaeT MaKcHUMaJIbHBIC 3HAYCHUS

TEIUIONPOU3BOIUTEILHOCTH Qg;ax U TEIUIOBOU MOIJ_IHOCTI/IPZS,C_lx Mexay 20 — 30aHu

caMOHArpeBaHMsi HaBO3HOH Macchl. B 9TH JHM MakcCHMajbHblE 3HAYEHUS JAHHBIX
napameTpoB pasubl: Q7 =50 ... 53 kJlx/kr u Py =320...325 Br. K copokoBomy

JTHIO TeMIlepaTypa HABO3HOM MacChl CHHXKAETCS M COOTBECTBEHHO CHHKACTCS €€
TEIUIOBAsk MOLTHOCTbh, YTO CBHJIETEILCTBYET O 3aMEHE HaBO3HOW MAacCChl Ha CBEXeEeE.

Jlnana3oH HM3MEHEHHs KOJWYecTBa Terya (, HeoOXxoaumoro s oborpena
1oja TeNsSTHUKA mIomaaeto 1 M? coctasnser ot 1,5 10 2,6 KBT, 4TO COOTBETCTBYET K
CHI)KEHHIO TEMIIEPATYPhl OKpYKaromien cpesl tomoT 12°C no —12°C.

B 4YeTBEPTOM paznese «TexHUKO-PKOHOMHUYECKas OIICHKA
sHeprocoeperaroniell TEXHOJOTUM O0OorpeBa TMoja TENSITHUKAa» TMPECTaBICHBI
pacyeTbl TEXHHUKO-DPKOHOMUYECKOM d(h(eKTUBHOCTH TexXHONOruu. CyMMapHBIii
HKOHOMHYECKUN A(P(EKT OT HMCHOIb30BaHUS COJHEYHON paaualud C TOMOIIBIO
reJIMOKOJIEKTOpa M OMOoTemia HaBo3a C IMOMOIIbI0 OMOTEPMHYECKON YCTaHOBKHU
cocTaBisieT 66229,1 coMOB 3a OTONMUTEIBHBIN MEPUOJ] PU 00OTPEBE T0JIa TEISATHUKA
iomaap 30 M2,

BbIBO/bI

Pa3pabotka »sHeprocOeperarommux aBTOHOMHBIX TEXHOJIOTMH Ha 0ase
BO300OHOBJISIEMBIX PECYpCOB  IPOJMKTOBaHA JKOJOTHYECKUMU TPEOOBAHUSIMH,
yIOpOKaHUEM IIeH Ha DSHEPrOHOCHTESIM W  HEPEHTAOCIbHOCTHIO  I10JIBOJIA
IEHTPATN30BAHHBIX JTUHUN ANIEKTpOIepeaun Ha OTJaJICHHBIC
cenbXx03(hopMUpOBaHHS.

1. CymecTByromue 3JIGKTPpUYECKHE HarpeBareld I o0orpeBa IIoJia
KUBOTHOBOJYECKMX TIOMEIICHUA WMEET HEJAOCTAaTKU: BBICOKAS CTOMMOCTb,
MOHIKEHHAsT ~ DJIEKTPOOE30MacHOCTh,  HETAaTUBHOE  BIMSHHE  XUMHUYECKHX
WHTPEIMEHTOB (KepaM3HT, arjJomopuTOECTOH, PE3MHOKOPIHBIE TIUTHI) HA KUBOTHBIX
CJIOKHOCTbH BBITIOJTHEHHSI PEMOHTHBIX pa00T W HU3Kash HAAEKHOCTb.

2. Pazpabotana sHeprocoeperaroiias TEXHOJOTHS 00OrpeBa mojia TEISTHHUKA
Ha 0asze renmo- U OMOTEPMUYECKON YCTAHOBKH, KOTOPAsl MO3BOJSET OJHOBPEMEHHO
MCIIOJIb30BaTh COJIHEUHYIO DHEPTUI0 M OMOTeIia HaBO3HOM MacChl B mporecce €€
caMOHarpeBaHus. MaTeMaTHuecKoe OINMCAHWE TaHHOW TEXHOJOTUH C TIOMOIIBIO
arperaTUBHBIX CHCTEM TIIO3BOJIUJIO: COCTaBUTh MOJZIENb COCTOSHHUS TEISITHHKA B
mo00W  MOMEHT  BpPEMEHH, KOTOpas  XapakTepuzyeTcs  (YHKIHOHATBHOU
3aBUCUMOCTBIO TPEX BEKTOPOB; BHIBOJUTH OCHOBHBIC YPAaBHEHUS ISl MCCIICIOBAHMS
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3aKOHOMEPHOCTEN N3MEHEHHUSI TEIIOBBIX XapaKTEPUCTUK Irer0 — U OMOTEPMHUYECKOM

YCTaHOBKH.
3. Ha o0a3e oObextuBHbiX nganHbix CHull 23.02.00 "CrpoutenbHas
knumaroniorusi  Kelpreisckoit  PecnyOnuku" ~ BBINOJHEHO — MOJEIMPOBAaHUE

W3MEHYMBOCTH COJIHEYHBIX CHUSIHUM 3@ OTONMUTENIBLHBIA MEPUOM. Y CTAHOBJIECHO, 4YTO
3aKOHOMEPHOCTh W3MEHEHHUS COJHEYHOW paJualuy 3a OTONUTEIbHBIA TEepuoa B
3aBUCUMOCTU OT reorpauyeckoi MUPOTHl MECTHOCTU, MOJIUYUHSAETCS HOPMAJIbHOMY
3aKOHY paclpejielieHuss ¢ MaTeMaTtudeckuM oxkujganuem 53,09 kBt/m?-mecsan u
cpeanekBaaparnueckum 30,12 kBt1/M?-mecsi. s omucaHus JUHAMUKHA TIOTOKA
COJIHEUHOW paJualid 3a OTOMHUTEIbHBIA TIEPUOJ BBIBEJECHO DJICKTPUUYECKOE
ypaBHEHUE PZ =30,98t>-152,41t+201,51. Cpennee 3HaY€HHE TMOJHOM MOJIE3HOU
SHEPrUM TIOJIydeHHAss B TEJIMOKOJJIEKTOPE B 3aBUCUMOCTH OT TEMIIEPATYPHI
OKpY’Karollel cpeapl paBHA 261,75BT/M2. Cpennuii cyrounsiii KIIJI u cpennee
3HAQYCHUE YacOBOW MOIIHOCTH T'eIUOKOJUIEKTOpa COOTBETCTBEHHO paBHbl 0,36 u
260,2 Br.

4, OOmast TPOJOKUTEIBHOCTh MHCOJIAIIMU TOYKH B Ha mojy TesITHUKA
cocTaBlisieT 34yaca, a HempepbIBHAs Bcero Ha lyac 45MHHYT, YTO HE COOTBETCTBYET
HOpPMaM M HE OKa3bIBaeT CYIIECTBEHHOI'O BIIMSHUS Ha OOOTpEB Ioja TEISITHUKA B
OTONUTENIbHBIM Tiepuoa. Haumbonee parmoHaJIBHBIM MECTOM JIJIsI  Pa3MEIICHHS
TeJIMOKOJNIEKTOPOB SIBJISIETCSl KPBIIIA 3[JaHUU TENATHHUKA C (pacaiHON CTOPOHBI MO
yriaom S=57°+3°=60°.

5. IIpomomKuTENbHOCT, BPEMEHU CaMOHarpeBaHusi HaBo3HOW Macchl (3000-
3100 Kr) npuUroTOBIEHHAs B BUAE CMECU KOHCKOTO U OBEYbETO HaBO3a B MPOINOPLUUU
1:1, cocraBnsier 40 nuei. CpenHsia TemmepaTypa HaBO3HOM MacChl 3a 3TO BpeMms
paBHa 57,9°C,£5,67°C. Temmeparypa OKpyXKawIleld cpeabl HE OKa3bIBaeT
CYILIECTBEHHOI'O BIIMSIHUSI Ha MPOLECC CAMOHArpeBaHUs HABO3HOM Macchl. CpelHss
TEMIIepaTypa TeIJIOHOCUTENSI Ha BXOJAE B OMOTEPMUUYECKYIO YCTAHOBKY M Ha BBIXOJIE
u3 Heé, cooTBeTcTBEHHO cocTaBuiu 44,9°C u 54,9°C, npu U3MEHEHUU TEMIEPATYPHI
BHYTpU TeJsATHUKA B auama3zone 17... - 5°C. HaBosznas macca, maccoit 3050 kr
BBIAAET MAaKCHUMaJbHOE 3HAYEHUE TEIUIONPOU3BOAUTEIBHOCTH U TEIUIOBOM
cootrBeTcTBeHHO 50-53 kJIx/kr m320...325 Br. /IlmanazoH W3MEHEHUS KOJIHYECTBO
TeIuTa HeoOX0JMMOTO JUI 060TpeBa MoJa TeIATHHKA IUIOMAnbio | M2 COCTaBIAET OT
1,5 no 2,6 kBT, TO COOTBETCTBYET K CHM)KCHHUIO TEMIIEPATYyPhl OKPYKAIOIIEH Cpeibl
or 12°C mo —12°C. Cpennsas TemmepaTypa BOABI Ha BXOJIC B 3MEEBHK I0Jla U Ha
BBIXOJI€ U3 3MeeBUKa COOTBETCTBEHHO cocTaBmin 43°C u §8°C.

6. CymMmapHblii SKOHOMHUYECKHHA IPGEKT OT WCHOJIb30BaHUS COTHECYHOU
HHEPTUU C TIOMOIIBIO0 TEIHMOYCTAHOBKA U OMOTOIIMBA HABO3HOW MAaCCHI C TIOMOIIBIO
OMOTEPMHUYECKON YCTAaHOBKHM [IJIsi O0OOTpeBa IOJa TENSITHHUKA, 32 CYET CHUKCHUS
3aTpaT Ha TPAJUITMOHHYIO JIEKTpUYecKyto sHepruto coctaBisieT 33480,94 comoB 3a
OTONMTENbHBII Tepro (M3 pacyeTa Ha OJMH OOKC TENSATHUKA IUIOmaabio 30M2).
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KycyoanueBa Aiinaryab KymaGaeBHanbiH 05.20.01 — ajibl1yap0acbIHbIH
MEXaHMKAJTAITHIPYYHYH TEeXHOJOTHSJIAPbI KAHA KapaKaTTapbl aJIMCTUIU
00IHYA TeXHMKa WJIHMAEPMHHMH KAHIMJATHI WJIMMHMA  JapaKkacblHa
TajJankepauk «KyH xaHa 0M03HepPreTHKAJIBIK OPHOTMOJIOPAY KOJJIOHYY MEHEH
MajJ 4yap0a MMapaTrTapblH KbUIBITYY TEXHOJOTHSCHI»  TeMAaCbIHAArbl
AUCCEPTAUMSACHIHBIH

PE3IOMECH

O36KTYY €O316p: DHEPrUSHBIYHOMIOOUYTEXHOJIOTHS, MaJKaHAKypyJIylly,
KBUIBITYY ME3THIIH, TeIHOKOJUICKTOP, UHCOrpaduK, OMOTEPMUKATIBIK OPHOTMO, KYH
pauaIusiChl.

N3unnee o0bekTHCH KaHA mnpeaMeTH: ['enno >xaHa OMOPHEPreTHUKAIBIK
yCTAaHOBKAJNAPJbI ~ KOJJOHYY MEHEH MY300 CapalJblH TIOJYH  KBUIBITYY
TEXHOJIOTUSICHI, MAJIJIBIH KbIThl MEHEH MOJIY KBbUIBITYY YUYH dHEPTUSHBI YHOMI00UY
CHUCTEMAaHbBIH UIITEIIN WU3WII00HYH 00bEKTHCH OOyl CaHalar.

Man 4yapba wuMapaThIHBIH TEMIIEpATypalblKk PEKUMUHUH KYH JKaHa
OMOZHEPreTUKANBIK  TY3YJIYIITOPAYH  TapaMeTpiepuHe Ke3  KapaHJbLIbITbIH
oenrunieeuy 4YeHeMIEP.

M3uaneenyn makcatbl: KOHCTPpYKTHBIYY »aHa TEXHOJOTHSIBIK CXeMma,
Patent KG 349MPK AOIK 1/00F24F 3/16 Kyn aHa OHO3HEPreTUKaIbIK
TY3YJIYLIITOPAY KOJIOHYY MEHEH MaJjl 4ap0a UMapaTTapbiH KbUIBITYY TEXHOJIOTHACHI.

N3uaneeHyH  bIKMajapbl: MaTeMaTUKalIblK  (U3UKAHBIH  BIKMaJaphl,
KBUTYYJIYK ajMallyy MmpoIecCTepUH CYPOTTONO KOJIIOHYIITaH KbIITYyYJIyK TEXHUKACHI,
AKCTIEPUMEHTAIIBIK U3UIIJIO0 KaHa CTATaTHCTUKAJIBIK UIITETYY BIKMACHI.

IMIeKTHH WIHNMHA )KaHbLIBITBI.

-KYH JKaHa OWO’HEpPreTUKAIBIK TY3YJAYIITOPAY KOJJAOHYY MEHEH MY300
capaiiblH TIOJYH JKBUIBITYYHYH JHEPTUSHBI YHOMIOOYY TEXHOJOTHSCHI MIITEIIHUII
YBIKKAH;

-TOMOHJOTYJIOPIY  AHBIKTOOHYH  BIKMajlapbl  MINTEIWIl  YbIKKaH: KYH
KOJUICKTOPYHYH KyOaTTyyIyryH jkKaHa sKaWTalllkaH )KeprH; MaJ yapOa KannapblH
’KaHa yapOaHBbIH aliMarblH H30JISIUSIIOO0;

NrtuH TexHuKanbik )KaHbUIbITel KP Ne349 nmailinanyy mozaenre nareHTH MEHEH
TaCTHIKTAJITaH.

AJIBIHTAQH HATBIiZKAJap: KYH jkaHa OHMOPHEPreTUKAJIBIK CTaHIMSHBIH
OuprejenikeH HWINTEIIM MEHEH Mall JapOa HMMapaTbIHIArbl SKbUIYYIYK aJIMaIlyy
MPOLIECCTEPUH MYHO3/I60TOH AHAIUTUKAJIBIK KO3 KapaHIbUIBIKTAP aJIbIHTaH;

Konponyy napaxacel:pepmepank uapOamap jkana Oamika aifpin  vap0Oa
TY3YMIOpY.

Koanonyy wueiipecy:®@epMepanKk KOOMEPATUBIUK >kKaHA OWPUKKEH albLI
yapOanapbeiHaa, OILIOHAOW »3Je arpapAblK >KOTMOPKY OKYY JKalJIapblHBIH OKYYy
MIPOIIECCUH]IE.
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PE3IOME

pucceprauuu Kycydanuesonn AiHaryab KymabaeBHbl Ha Temy «TexHosorus
o0orpeBa :KMBOTHOBOAYECKHX IMOMEIICHHMH € HCHOJb30BAHMEM TeJIN0 H
0MO3HepreTH4eCcKO YCTAHOBKHM» HA COMCKAHMEe YYEHOHl CTelmeHUW KaHAHIATA
TeXHHYecKuX Hayk mno cnemuanabHoctu 05.20.01 — TexHosormu m cpeacTBa
MeXaHHM3alMU CeJbCKOI0 X031MCTBA

KuaroueBble cioBa: sHeprocOeperaromas TEXHOJOTHS, XUBOTHOBOIYECKOE
MOMEIICHHE, OTONUTENbHBIN NEePUO/I, reJIMOKOJIIEKTOP, uHcorpaguk,
OnoTepMuUecKas yCTAHOBKA, COJIHEYHAs pajualysl.

O0bekT W mnpeaMeT HUCCIAEAOBAHUA.00BEKTOM HCCIEIOBAHUS SIBISCTCS
(GYHKIMOHUPOBAHME TEXHOJIOTMU O0OrpeBa Moja TEISITHUKA C HCIOJIb30BAaHUEM
reJito U OMOPHEPTreTUYECKOM YCTaHOBKH, 3HeprocOeperaromias cucrema oborpesa
10J1a HABO30M KUBOTHBIX.

3aKOHOMEPHOCTH, YCTAHABIMBAIOIINE 3aBUCUMOCTH TEMIIEPATyPHOIO peKHUMa
KUBOTHOBOJYECKOTO TIOMEIIEHUS OT IMapaMeTpOB TeIMO0 U OMOdPHEPreTUYECKOn
YCTaHOBKH.

Heab uccinenoBanmns: KoHCTpyKTUBHO - TeXHONIOrH4eckas cxema, [latent KG
349MIIK AOIK 1/00 F24F 3/16 Texuonoruss o0OorpeBa >XHBOTHOBOIYCCKHX
MOMEIIIEHU C UCTIOJIb30BAHUEM T€JIN0 U OMOIHEPTreTUYECKON YCTaHOBKH.

MeToabl uccjie0BaHUA: METOJbBI MaTeMaTUYeCKON (DU3UKU, TEIJIOTEXHUKU
UCIIOJIb30BaHHBIE TPU OMHCAHUM TEIUIOOOMEHHBIX TMPOIECCOB, a TaKKe METOJbI
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUN U CTATUCTUYECKON 00pabOTKH.

Hayuynasi HoBH3HA pa0oThbI:

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

-pa3paboTaHbl METOJMKH  ONpPENENCHUs: MOIIHOCTM M MECT pa3MelieHUs
TeJIMOKOJIEKTOPa; WMHCOJSIUS KMBOTHOBOAYECKOTO TOMEIICHUS U TEPPUTOPUHU
bepmepcKoro Xo351UCTBa;

TEXHUYECKas HOBU3HA PaOOThI MOATBEpPIKJEHA MATEHTOM Ha Mojie3Hyr mojenb KP
Ne349.

IMonyyeHHble pe3yabTAThI. I[OJYYEHbl AHAINTUYECKHE 3aBUCHMOCTHU
OINMCHIBAIOIINE TEIJIOOOMEHHBIE MPOLIECCHl B )KMBOTHOBOAYECKOM ITOMELIEHUM IIPU
COBMECTHOM (PYHKIIMOHUPOBAHUU T€IHO U OMOIHEPreTUYECKON YCTaHOBKH;

CreneHb  HCHOJbB30BAHMA: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, isographic, 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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