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EKCHEPUMEHTAJIBHE JIOCJIIKEHHS JKEPEJ OMAJIEHHSA XKUTJIOBOI
KIMHATHU BAI'ATOIIOBEPXOBOI'O BYJIUHKY

© C. B. Ilonos, A. B. Bacuines, €. A. Bacuinen

Ilposedeno nimepamypHuii 02140 CyY4ACHUX O0dHcepesl ONALeHHs HCUMI08Ux npumiugens. Ilpeocmasneni pe3yno-
mamu excnepuMeHmanbHux O0CrioNces 0vcepen ONAleHHs Ha NPUKIadi JIcumnosoi Kivnamu niowero 16 m° y
ye2nsiHomy OYOUHKY Ha cepedHbomy nosepci. Hasedeno memoouxky ma 3acobu eumipiosansv. Busnaueno onmu-
ManbHi 0xcepend i3 MouKU 30py MIHIMATbHO2O CNOMNCUBAHHSA eHepeii, a MAKoC 8apmMocmi ix MiCAYHO20 BUKOPU-
CIMaHHs

Knrouosi cnosa: yewmpanizosane onaneHus, IHOUGIOYANbHUL JIYUTbHUK,
obizpigay, eneKmMpOHHUL MePpMOPecyIAmop, KOHOUYioHep

iH(bpauep6oHUll KOHGEKYIUHULL

1. Beryn

HemnopyuiHoto akcioMolo € Te, mo OyAb-gke Mpu-
MILIEHHS, B SIKOMY MEMIKaloTh ab0 MpPAIfOIOTh JIOAU B
XOJIONHHUN Ce30H, HeoOXiqHO omamtoBaTtH. [lepimoo ona-
JIIOBAJIHOIO YCTaHOBKOIO, CTBOPEHOIO PYKaMU JIIOIMHHU,
Oyno OararTs, IO PO3MATIOBATIOCS HA MIAJI031 KHUTJIA.
Hapnani onamoBaiibHi yCTaHOBKH yJOCKOHAITIOBaMCs. Ha
3MiHY BiAKpUTOMY OararTio npuidinm nedi. [Ipomucnosa
pesomontist XVIII cromitTs 3pobduia KOpiHHAHN mepeioM i
B omajroBaibHIM TexHimi. [lounHAE€TBCS BUKOPHCTaHHS
BiIIIPAI[bOBAHOI B MAIIMHAX TAPH U1 OOIrpiBy mpuMi-
nieHb. [lepini cucTeMu BOJSIHOTO ONMAITIOBAHHSA 3 MPUPO-
JTHOIO IIUPKYJISLIEI0 TETUIOHOCIS TOYMHAIOTh BUKOPUCTO-
ByBatucs 3 1834 poky. 3 MOMEHTY BHUITYCKY NPOMHCIIO-
BICTIO €JIEKTPUYHUX ABHUIYHIB Ha MOYaTKy XX CTOJITTS
HaOyBalOTh TOIIUPEHHS! BOJISHI CHCTEMH 3 HACOCHOIO
nonayero [1, 2].

2. JlirepaTypHuii orysig

[MigBumenns tapudiB Ha TEIIO Ta WOTO IMOCTa-
YaHHS — e peaii CbOrOJCHHsI, SKi MOCTANIN Mepe]] KOxK-
HUM TPOMAISTHUHOM HAIIoi JepkKaBU. YKpaiHCBKiI pomu-
HU, SIKIIO 1X BUTPATH HA KOMYHAJbHI MMOCIYTH MEPEBH-
IIYIOTh B CepeaHboMy 15 % ImoMicsg4HOTO NOXOAy, Ma-
I0Th MOXKJIMBICTh OTPUMATH MPSIMY CYOCHIO BiJl AepikKa-
BU. AJle HE3BaXKAIOUM Ha 116 aKTYyaJbHOK 3aJIMIIAETHCS
npoOiiemMa HaJaHHs SIKOCTI mocniyr 3 onaieHHs. He Bci
MOXXYTh OTPHMATH TEIUIO HAJIKHOI SIKOCTI, HAaBITh He
CIUIaYyI0YH 32 HBOTO i3 CiMEHHOro Or/KeTy (OTpHMaH-
Hs cyocupaii). [Topsi i3 IUM 3aIHIIAIOTECS AKTYaTbHIMHA
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mpoOJIeMH HarpiBy JKUTIOBHX IPHUMIIICHb IO IMOYATKY
OTANIOBANLHOTO CE30HY, €KOHOMIi €HeproHociiB, a Ta-
KO’ KOUITIB MiJ[ YacC CIIATH KOMYHAaIbHUX ITOCIYT.

Po3risiHeMo OCHOBHI cy4dacHi Oe3nedHi Ta HaaiiH1
HISIXH SIK 3ICPITHCS Ta MPOTPITH KHUTIOBY KIMHATY, PO3-
TallOBaHy y 0araTroroBepXxOBOMY OyIWHKY 0e3 aBTOHO-
MHOTO onajieHHs (1HIUBigyaJIbHI KOTIIH).

TernoBenTHISATOPH [3] MIBHIKO HArpiBaroThCS 1
00irpiBaloTh K MaJli Tak i BEIHKI npuMimeHHs. Croxu-
BaHa IMOTYXXHICTh y OUTBIIOCTI KOHCTPYKIii Big 1 KBT.
[TocTaBUTH TEIJIOBEHTIIIATOP MOXHA Ha CTin abo Ha
migmory. Ilpunan He 3aifimae 6arato micus, 1 HOTO 3pydHO
30epirati. BukopucTaHHs TEMJIOBEHTUIISITOPIB MOTIPIIy€
SKICTh TOBITPS — TpU POOOTI mpuiaxy BiIOyBaeThCs
OKHCJICHHS CIIipai 1 TOPiHHS MUy, TOMY KiIBKICTh KHC-
HIO B MIOBITPi 3MEHIIY€ThCS.

Macnsni obirpiBaui [4] He BHIANIOIOTH, alle Cy-
IaTh TOBITPS 1 CHOXKMBAIOTh 3HAYHY KUIBKICTh €JIEKTPH-
KH (Ha KiMHaTy roiomero 15 M* moTpiGHa MOTYXkHICTh He
Mmerie 1,5 kBT, a kpame 2,0 kBT s 30epesxxeHHs Horo
pecypey). Takox 10 HelOIMIKiB HEOOXiTHO BiTHECTH iHe-
pUiiiHICTS TPUIIAAY HA TOYATKy POOOTH (TpUBANIHN Yac
HAa TIPOTPiBaHHSA MACTHIIA).

KonBekropui enekrpuuHi obirpiBaui [5] MarTh
Oinblre mepesar, Hixk macisHi. [Ipu BHOOpi HEOOXigHO
KOPHCTYBATHCS mpaBuioM: Ha 10 M’ mpuMilIeHHS He-
00xinHo 1 kBT moTyxHOCTI mpuiaay 3a yMOBH, IO BH-
cora cTelli He nepeBuIye 2,7 Metpu. BoHu HarpiBatoTh
NpUMilIeHHs Oy1b-sKOT IJIOIII 32 HEBEIUKUN MPOMI’KOK
yacy. [lpn npoMy BoHM Oe3NedHi, HE CIIPHUSIOTH BHUIO-
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PaHHIO MOBITPS, X MOXKHA TIPUKPINUTH 110 cTiHU. Takum
YHHOM, KOHBEKTOPHI 00irpiBaui 3MOXyTh CTaTH SIK 3a-
MIHHMKOM OCHOBHOTO ONAJIEHHS, TaK 1 JOJaTKOBUM
JDKEpEJIOM TeTla.

IadpayepBoni obirpiBaui [6] xkapArHATIBHO Bifpi-
3HSIOTBCS BiJl TIEPEPaxOBaHHX BUILE MPUIALIB, TPIHOYH
TEIUIOBOIO €HEPri€l0 He MPUMIIIEHHS, a MPeIMETH, IO
3HAXOIATHCA B HHOMY y TOMY YHCII IUIOTY Ta CTiHH.
[IpaBuno BHOOpY 3a MOTYKHICTIO € TIOXIOHNM JIO €JIEeKT-
pUYHHX KOHBEKTOpiB. TOOTO piBeHb €HEPrOCIOKHBAHHS
€ IOCUTH BHCOKHM.

Konpuiionepu [7] — 1e «XaMeleoHH» PeryJsiil
TEIJIOBOTO PEXHUMY B KBapTUpi. BIliTKy BOHM 0XoJIO-
JUKYIOTh TIPHMIIIEHHS, a B MIDKCE30HHS — rpitoTh. Cyuac-
Hi KOHJUILIOHEPU MOXYTh OJTHOYACHO OMAIOBATH 1 KOH-
JUIIOHYBAaTH KiMHaTy. SIKIIO TemIepaTypa Ha BYJIHI
kosuBaersest Big 0 °C i Bulle, BU MOXKETE HE BUKOPHCTO-
BYBaTH LEHTPAJi30BaHE OMAJICHHS Ta OOIrpiTH KiMHATY
KoHauIionepoM. Takuii o0irpiB BimOyBaeThcs HE B pe-
3yJbTaTi IEPETBOPEHHS CHEPTii 3 eNeKTPUIHOI B TEIUIO-
BY, a 3a paxyHOK ii nepeHecenHs. Ha 1 3arpauenmii kBt
eJIeKTpoeHeprii npunaznae 3 orpumanux KBt Temia. Ben-
TUIISITOP B KOHJIMIIIOHEPI 3alporpaMoOBaHUil Ha PIBHOMi-
pHHI PO3MOALT TEMIa 10 BChOMY NpHUMilleHHI0. MiHiMa-
JIbHa MOZIENb (CIMKa) KOHHIIOHEpa Ma€ MoTyxHicTh 600
Br. Henmonikom naHux mpuianiB € oOMEXeHICTh 3acTo-
CYBaHHS TPH BiJ’€MHHX TeMIIepaTypax HaBKOJIHUIIHHOTO
CepeIoBHINA.

enTpanizoBane BoAsSHE omaieHHs [8] 3anmmia-
€TBCS W HaJajdi OCHOBHUM JDKEPENIOM HAJXOKCHHS
TeIlIa B oceli 6araTokBapTUpHUX OynuHKiB. HeoOximHO
Bi/I3HAYMTH, IO HA JAHWH MOMEHT iCHy€ BEepPTHKAIIbHA
Ta TOPU30HTANIFHA CHCTEMa Mojadi TerioHocis. OcTan-
Hs € OUIbII CYYacHOI, TOMY IO ICHYE MOJKIJIHBICTh
BCTAHOBJICHHS 1HAMBIAYaJIbHOTO TEIJIOBOTO JiYMIbHUKA
TEeIUIa 1 peryyioBaHHs HOpPM cnoxwuBaHHs. LleHTpanizo-
BaHEe BOJSIHE ONAJIeHHs JELIeBIIE BiJl aBTOHOMHOTO,
SKIO BPaxOBYBAaTH BapTICTh OOJIaHAHHS T4 MOHTaXy
OCTaHHBOTO. BiNbIIICTh KOTENEHh OCHAIIEHI CIIeiaib-
HUMH TPUIIAJIAMH, 31aTHUMH NPALOBATH NPAKTHYHO Ha
OyIp-sKOMY BHII TTaJNBA, IO HE MOXKE HE MO3HAYUTHUCS
MMO3WTUBHO HA HAMIHHOCTI I[HOTO BapiaHTy OIAJCHHS.
Crioci6 HarpiBy € MOBHICTIO €KOJIOTiYHO YHUCTHM, OCKi-
JIBKU B MPUMILICHHS! KBAPTHUP HE MPOHUKAE HISKHUX IIKi-
JUTUBHX MPOXYKTIB 3TOPaHHS, YOTO HE CKaXKell Ipo Je-
skl aBTOHOMHI cuctemu. [lopsin i3 MM MaroTh Micle
BEJIMKI BUTpaTH Temja teruorpacamu. KiHneBui cro-
JKUBAY 1030aBIICHUH MOXKIIUBOCTI 1HAMBIAyaIbHO KOPH-
TyBaTH TEMIIepaTypy TEIUIOHOCIS Ha BXOJi (KOHTpPOJIO-
€TBCSI KOTEJbHEI0). ICHYE MOBHA 3aJ€KHICTD Bifl TEpMi-
HIB ONAJIIOBAJBHOTO CE30HY. 3a00pPOHEHO CaMOBIJILHO
BIIKJTFOUATHUCS BiJ Mepexi Teruronocradanss. CHoXu-
Bad HE MOXE CaMOCTIHHO KOPHUTYyBaTH BJIACHI BUTPATH
MpU  BEPTUKANBHIM CHCTeMiI TOJMa4i  TEIUIOHOCIA
(00OB’SI3KOBI IIATEX1 «32 HOPMOIO» ab0 332 KOJIEKTHB-
HUM JIYAJIBHAKOM TeIUIa, PO3TAlllOBaHUM Y MiABai
KUTIIOBOTO OyIHHKY).

3. Mera Ta 3aga4i 10CaiIKeHHA

Meta JDOCHIIKCHHS — TONIYK JpKepena oOIirpiBy
KHUTIIOBOI KIMHAaTH y KBapTuUpi OararornoBepxoBoro Oy-
JVHKY 3 TOYKH 30py MiHIMaJIbHUX BUTpAT MiJl 4ac CIUIaTh

MIOMICSIYHUX KOMYHAJIBHHUX IMOCIYT Ta CHEpPrii, a TaKoX
HiATPUMAaHHS 33J]aHOTO TEMIIEPATYPHOTO PEXKUMY.

Jlist nOoCSTHEHHsSI TOCTaBJIeHOi MeTH OyJiM BHpI-
IIICHI HACTYIIHI 3a7a4i:

1. [TIpoBeneHo iHGOpPMAIIHHUI MONIYK MO0 BU-
SIBIICHHS HaWOUTBII ONTHMAIBHUX JDKEPEN OMNaJICHHS
JKUTIIOBOI KIMHATH 0araToroBepXOBOTO Oy IUHKY.

2. 3amponoHOBaHO METOAMKY EKCIIePUMEHTAIb-
HUX JOCTI/DKEHP 13 BUKOPUCTAHHSAM CIEUialbHUX TIPH-
JaJiB BUMIPIOBAHHS Ta OOYKMCIIOBAJIBHUX METOMIB JUIS
BU3HAYCHHS! CYMH KOIITIB, SIKi HEOOXIHO CIUIATUTU Yy
SIKOCTI IOMICSIYHUX KOMYHaJIbHUX TUIATEXKIB.

3. [IpoBeeHO EKCHEPUMEHTAIBHI JTOCIIIHKCHHS
JUKEpeI onajeHHs )KUTIOBOI KIMHATH, a came: LIeHTpaJIi-
30BaHOrO OIAJICHHS, 1H(PAYEPBOHOTO KOHBEKIIHHOTO
o0irpiBaya, KOHAUIIOHEPA.

4. BusHaueHO HaWOLTBII €PEKTHUBHI 13 TOUKH 30pY
BapTOCTi Ta C€HEepProe(eKTUBHOCTI IX BHUKOPUCTAHHS 3a
YMOBH MIATPUMKH 33/IaHOTO TEMIIEPATyPHOTO PEXKHUMY Y
JKUTIIOBIH KiMHATI.

4. locninzkeHHs1 eeKTUBHOCTI BUKOPUCTAHHSA
JKepeJs1 onaJIeHHs!

IDioma KiMHATH BIAMOBIAHO IO TEXHIYHOrO Iac-
nopTy cTaHOBUTH 16 M* (2%8 M), BucoTa — 2,5 M. Kimua-
Ta HE KyTOBa, PO3TalllOBaHa BCEPEIHHI >KUTIOBOrO Oy-
JIMHKY, Ha CepeTHbOMY ITOBEpCi, BIKHO Ha MiB/IEHb. 30B-
HIIIHE yTEIUICHHS CTiH BIJICYTHE. ByAWHOK meTNIsTHUM.
Pospaxynkn nposenemo st 3a0e3nedeHHs] KoM(pOPTHOT
TemnepaTypu y KimMHati +22 °C. 30BHIIIHA TeMIiepaTypa
i yac po3paxyHkiB craHosmia +3 °C. CroxxuBaHa I10-
TYXKHICTh €JICKTPUYHMX MPUIAIB U ONAJICHHS He I10-
BUHHA nepesuinyBaTtu 1 kBt. OTxe, TeIIOBi BEHTUIIATO-
pH, MaclisiHi pajgiaTopHi o0irpiBayi, iH(ppauepBOHi Harpi-
Baui tury UFO yuacri B ekciepuMenTi He Opanu. Buko-
PHCTaHHS JDKEpell ONajeHHs! y BUIVISAL KOTIIB (Ta30BUM,
EJIEKTPUYHHIT) HEe PO3TIISAAIOCS BHACIIIOK HECIIBPO3Mi-
PHOCTI BUTpaT Ha iX mpuabaHHS 1 MOHTaX MOPIBHSAHO i3
IHIIUMH JPKEpeNlaMH, a TaKOK CKJIQJHOLIAMH 3 OTPUMaH-
HSIM JIO3BUTRHUX JOKYMCHTIB Ha €KCILTyaTaIliio y OyIuH-
Kax, sIKi He TIPICTOCOBaHI 1A iX BHKOPHUCTAHHS.

4. 1. 3acTocyBaHHSI LIEHTPATI30BAHOI0 ONAJIEHHS

Cucrema mojadvi TEIUIOHOCisA y OyIMHKY, A€ po3-
TaloBaHa KiMHaTa, ropu3oHTajbHa (puc. 1). Lle nae Mmox-
JIMBICTh BHKOPHCTOBYBATH 1H/UBITyaJIbHUI JIYAIBHUK
TEeIUI0BOi eHeprii, Hanpukian tury PolluCom [9], y By3mi
00Ky TeruioBoi eneprii (puc. 2). JIIMMIBHUK BCTaHOBIIIO-
€TBCS Ha TOJABAJIBHUK TPYOOIPOBiA TEIUIOBOI Mepexi.
TeroBa Mepexka Ta TpyOONPOBOIM BYy3Jla BBOXIY TeIUia
i3051p0BaHi. OnasieHHs! KIMHATH 3IHCHIOETHCS 32 JOIIOMO-
TOr0 OiMeTaeBOro 6-CceKIliitHoro paaiatopa (puc. 3).

[Tpu B3aeMOpO3paxyHKax MOMDK CIIOKHBa4eM Te-
TUTOBOi €Heprii 1 OpraHi3ami€ro, M0 MMOCTAYa€e TEILUIOBY
eHeprii, Ans BH3HAUYCHHS KUTBKOCTI CHOXHTOI TEIUIOBOI
eHepril 3a po3paxyHKOBHH mepioj (Micsib) HEOOXiqHO
BUKOHATH HACTYITHHH PO3PaxXyHOK:

0,.=0,86-0,. (M

ne Q. — po3paxyHKOBE 3HAY€HHs TEIUIOBOI eHeprii,
CIIOKMTOI 3a 3BiTHUH mepion, ['kan; Q, — pi3HUIA TO-
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Ka3HUKIB TEIUIOBOTO JIYWIbHHKA 3a 3BITHHH Tepi-
on, MBT.

Micue ycmawobku bysna
odniky mennaboi exepzii/

rd

Cm. 71840 icHymyuy

Cm. T2 240 rrﬁum,ﬂ'd i

T 172 820PPR icHyw4i Ha
onanerHs kBapmupu

Puc. 1. Curyaniiiauii miaH KiMHATH

Puc. 2. InpuBinyanpHU By301 00Ky TEIIOBOT €HEpril

Pi3HUUS DOKAa3HMKIB TEIUIOBOrO JIYWIBLHHUKA 3a
no0y ckiana 0,012 MBTt. Temneparypa TeruioHocis y
By3I1i 00Ky TEIUIOBOI eHeprii Ha BXOJi Ta BHXOI CTa-
woBwia 49 °C i 40 °C migmoBimgno. 3a dopmymorw (1)
OoTpuMaHO H000Be 3HaueHHA Q., mo mopiBHIoEe 0,01032
I'kan. 3a po3paxynkoBuii mepiox (30 mHIB) oTpuMaeMo
Q., mo mopisHioe 0,3096 T'kan. Bigmosigao no tapudis,
mo Bcra"osieHi misg Hacenenus ITOKBIIKI «Ilonrasa-
TEIUIOCHEPTO» Ha MOCIYTH LEHTPATi30BAHOTO OTMAaICHHS
(IToctanoBa Ne 1101 Bim 09.06.2016 p. HamionamsHOI
KOMicii, 1110 3/1iHCHIOE JiepaBHE perytoBaHHs y chepax
€HEepPreTUKU Ta KOMYHAJIBHUX MOCIyT), BapTicTh 1 ['kan
craHoBuTh 1350,66 rpH. OTXE, 3a Micslb HEOOXigHO
crutatutu 1350,66:-0,3096=418,16 pH.

VY BHMAJKy OIIIATH «3a HOPMOIO» BiAMOBIAHO JI0
tapu(iB, Mo BcTaHOBIeHI A HacenenHs [TOKBIIKT
«[TonTaBaTenynoeHepro» Ha MOCIYTH LEHTPaTi30BaHOTO
onasteHHs1 (ITocranosa Ne 1101 Big 09.06.2016 p. Hamio-
HaJIbHOT KOMicii, 10 3/iHCHIOE JepXKaBHE PEryJIIOBaHHS
y cdepax eHEepreTHKH Ta KOMYHaJIbHHX IOCIYT), Bap-
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TicTh omaeHHst 1 M? 3arajabHOT oy craHoButh 30,26
rpH. OTxe, y HallOMy BHIAAKy 3a Micsllb HEOOXiIHO
crutatuty 30,26-16=484,16 rpH.

Puc. 3. Pagiatop OimertanieBuii 6-ceKiiHui

4. 2.3acTrocyBaHHs iH(payepBOHOr0 KOHBEK-
niiiHoro o6irpiBaua

Ilixg yac mpoBeeHHST eKCIIEPUMEHTY 3aCTOCOBAHO
o6irpiBad TermoPlaza 700 (puc. 4) i3 TeXHIYHUMHU Xapa-
KTEepPHCTUKaMH, HaBeJACHUMH B Ta0I. 1.

Januit oO0irpiBay BiJIOBia€ sBJISE BHUMOTraM
JACTY IEC 60335-2-30:2004 i npexacTaBisie cob00 Me-
TaJIEBHH TPSMOKYTHHH TOPOKHUCTHH KOPOO, IO BiAK-
PUTHI 3HU3Y JUISl BXOJY XOJIOJJHOTO TOBITpSI, @ Y BEPXHIil
YyacTHHI Mae rnep(opoBaHi BiKHA Uil BUXOJIY HArpitoro
MOBITPs. Pi3HMIIA IIIJTBHOCTI raps4oro Ta XOJIOJHOTO
TIOBITPSI BUKIIMKAE IUPKYIIAIIiI0, CTBOPIOIOYHN y KOPITyCi
obirpiBaua Tsary. JIMIboBa MaHETh TaKOX HArPIBAETHCS
mpotsiroM 10 xBumuH 10 pobovoi Temmeparypu 85 °C,
CTBOPIOIOYH IHTEHCHBHE JOBTOXBHJIBOBE M’SIKE TEIUIO. Y
CYKYITHOCTI, JIBa BHIM 00IrpiBy 3a0e3MeqyI0Th BiTHOCHO
MBUAKANA Ta piBHOMipHHH 00irpiB mpumimenHs. Harpi-
BAILHHUI €IEMEHT BUKOHAHO 13 3aCTOCYBaHHSM KOHBEp-
CiifHOT TeXHOIOTII.

Temneparypa B npumitieni (+22 °C), mo o0irpi-
BAJIOCH KOHBEKTOPOM, aBTOMAaTHYHO IiJTPHUMYBalach
Ha 3aJaHOMYy pIiBHI EJEKTPOHHUM TEPMOPETYISITOPOM
Terneo RZ i3 30BHINIHIM TeMIEpaTypHUM JATYUKOM

(puc. 5).

Puc. 4. IndpauepBonnii KOHBEKUiHHNI 00irpiBayd
TermoPlaza 700
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Tabmuus 1
Texniuni xapakrepuctuku obirpisaya TermoPlaza 700 [10]
Nes. ITapameTtp 3HaueHHs
1 [puHuun obirpiBy IdpayepBoHMii, KOHBEKLIIHHUI
2 HowminanpHa OTYXHICTB, KBT 0,675...0,7
3 [owta oGirpisy, M o 20
4 Hanpyra, B 220
5 Temneparypa HarpiBanss, °C 80...85
6 I"aGapurHi po3mipu, M 1,270x0,490x0,04
7 Maca, kr 10,0
8 TepmiH ciyx0H, HE MEHIIIE, POKiB 25

Puc. 5. Tepmoperymsitop Terneo RZ i3 30BHInTHIM
TeMIEepPaTypPHUM JaTYHKOM

BumMiproBaHHs piBHS CIIOXKHTOI €IEKTPHYHOT €He-
prii 3aiiicHIOBaNIOCH 32 JOMIOMOTOIO JIUMIBHUKA OHO(a-
3aoro HIK 2102-02.M2B (puc. 6).

TexHiyHa XapaKTepUCTHKa TEPMOPETYJIATOpa Ha-
BelcHa B TaOn. 2. Pi3HMI TNOKA3HWKIB €JICKTPUYHOTO
JYMIbHUKA 32 100y ckiana 5,6 kBTroa. TemmepaTtypa B
KIMHATI IiITpEMyBaJlach TEPMOPETYISTOPOM Ha piBHI +22
°C. 3a pospaxynkoBuii nepiox (30 1HIB) oTprMaeMo pi-
BEHb CIIOKUBAHHS SJICKTPIIHOI €HEeprii, o TopiBHIOE 168
kBrron. BiamoBimHo m0 Tapu(iB, IO BCTAHOBIICHI LI
HacesneHHs [IAT «IlonraBaobieHepro» Ha po3apiOHy ee-
krpuuny eHeprito (ITocranosa Ne 220 Bix 09.06.2016 p.

S

- NolB027515 2014 P

Puc. 6. JIiunnpHuK oHO(GAa3HKH 0OIIKY CITOKHTOL
enextpuyHoi eneprii HIK 2102-02.M2B

Harmionansroi KoMmicii, 0 31MCHIOE Jep>KaBHE pe-
TYJIIOBaHHS Yy cdepax eHepreTHKA Ta KOMYHAIIbHUX IMOC-
nyr), Bapticth 1 kBr'rox cranoButs 1,29 rpH. (pu o0cs-
rax MicsiyHoro croxuBanHs Big 100 mo 600 xBrrox).
Omke, 3a Micsanb HeoOXximHo cruratutu 1,29-168=
=216,72 rpH.

Bbes TepmoperynsTopa pi3HUIS MOKAa3HUKIB JIIYH-
JbHHKA 32 700y — 16,8 kBr'Tox.

3a pospaxynkosuii nepiof (30 mHIB) oTpuMaeMo
PIBEHb CIOKUBAHHS €IEKTPUYHOI €HEPril, 110 JOPIBHIOE
504 xBrron. Otmke, 3a MicAlb HEOOXITHO CIUIATHTH
1,29-504=650,16 rpH.
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TexniyHa XxapakTeprcTHKa TepMoperyisitopa Terneo RZ i3 30BHINIHIM TeMIIepaTypHUM JaTYHKOM [lrllN]a6JmH;I ?

No 3. . [Tapametp 3HaueHHs

1 Mesxi perysroBans, °C 0...30

2 MaxkcuMansHAN CTPYM HaBaHTAXKEHHS, A 16

3 MakcumarnbHa MOTYXHICTh HaBaHTa)XeHHs, BA 3000

4 Hanpyra xuBnenns, B 220

5 KiapkicTh IUKJIIB i HABAaHTAXKECHHSAM, HE MEHIIIE 50000

6 KinepkicTs 1UKIIiB 0€3 HaBaHTaXXEHHs, HE MEHILIE 100000

7 Jiama3oH BUMiproBaHUX Temrieparyp, °C -30...+110

8 I"abapuTHi po3Mipu, M 0,124x0,057%0,083

9 Maca, kr 0,19

4.3.3acTocyBaHHSl KOHIHI[IOHEpPa B peKHMi
«Heat»

BukopucroByBaBcss KOHIUIIOHEp Mojeni Sam-
sung AQO7UGFN (puc. 7) i3 TeXHIYHUMH XapakTepHc-
THKaMU, HaBEACHUMH B Ta0II. 3.

Pi3HHMI TOKA3HUKIB ENEKTPUYHOTO JiYMIBHIKA
3a 100y ckiana 12 kBrro.

Temneparypa B KIMHATi MiATPHUMYBajach TEPMO-
JMATIYNKOM KOHIWIIOHepa Ha piBHi +22 °C.

3a po3paxynkoBuii nepioz (30 1HIB) oTpuMaeMo
PIBEHb CIIOKUBAHHS EINEKTPUYHOI eHEeprii, 10 JOpPiBHIOE
360 kBrron. 3a micaup HeoOXigHO crutatuth 1,29-360=
=464.,4 rpH.

HenonikoM maHOro Jpkepena OmajeHHs € Horo
00MeXeHICTh BUKOPUCTAHHS MPH B €MHUX TeMmIlepa-

Typax.

Puc. 7. Konnurionep moneni Sumsung AQO7UGFN

Tabmuns 3
Texniuna xapakreprcTika Koauuionepa Samsung AQO7UGFN [12]
Nes. [TapameTtp 3HaueHHs
1 Knac enepreruuHoi eekTHBHOCTI Ha 00IrpiB A
2 Hanpyra xuBnenns, B 220...240
3 CrioxxrBaHa MOTYXKHICTh Ha 00irpiB, BT 600
4 [IpoxykTuBHICTE 00irpiBY, BT 2100
5 MakcuManbHa poGoUa IIoma, M2 21
6 T'abapuTHi po3mipu (BHYTpimHii 010K), M 0,66%0,47x0,24
7 Maca (BHyTpimmHil 0JIOK), KT 7,8
8 TepmiH ciyx0u, poKiB 7

5. Pe3yJbTaTH AOCTiIZKEHHSA

Pe3ynpraTh eKCIEpPUMEHTIB I0JJ0 BU3HAYCHHS
ONTHUMAIBHUX JDKEPET OIMAJCHHS >HUTIOBOT KIMHATH,
PO3TalIOBaHOI HAa CEPEAHBOMY IOBEpCi OGaraTOKBapTHP-
HOro OYJMHKY, 3aHeCeHi 10 Tabi. 4, a TAKOX HaBEICHI Ha
puc. 8 y BUIIIsiII TICTOTPaMHu.
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BigmoBimHo mo Tabn. 4 B ekcrepuMeHTI Opaimu
yuacTh 5 JpKepen OmnajieHHs, sIKi Ha IyMKy aBTOpIB €
HaWOUIBII ONTHMAIBHUMHU. B pe3ynbTaTi eKCriepuMeHTiB
OyJI0 BHM3HAUEHO PIBEHb CIOXUTOI EHEpPrii MpoTSIroM
Micsinsl (TEIIoBoi Ta eNeKTPUYHOI), a TAaKOX MPOBEIEHO
PO3paxyHOK il BapTOCTi.
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Tabnuns 4

PeSyJ'H)TaTI/I eKCHepI/IMeHTiB JIJISL OTTAJICHHSI YKUTJIOBOL KIMHATH IJIOOICHO 16 M2

PiBeHb criokuTol
. . Cyma 1o criaty 3a
Nes. OnasneHHs KIMHaTH €Heprii 3a MicsIIp, .
MicCsIlb, TPH.
KBTTOI

1 LenTpanizoBaHe 3a iHAWBITyaJTbHAM TETUIOBUM JIUMIEHUKOM 360 418,16
2 LenrpanizoBaHe «3a HOPMOIO - 484,16
3 IndpayepBoHMi KOHBEKIIHHII 00irpiBad 168 216.72

(3 TEpMOpETyYIIATOPOM)
4 [H}ppavyepBOHMT KOHBEKIITHUN 00ITpiBaY 504 650.16

(6e3 TepmoperynsTopa)
5 Kongumionep (pexum «Heaty) 360 464.4

650,16

Puc. 8. MicsiuHi BUTpaTH KOWITIB, TPH.

6. BucHoBKH

[IpoanamizyBaBImy pe3yabTaTH OTPUMAHUX JTOCITi-
JoKeHb (Tabi. 4), mo OyiM MpoBeeH] 3a BUIICBUKIIAJC-
HUX YMOB, MOKEMO 3pOOWTH HACTyNHI BUCHOBKH. Haii-
OinbI e(heKTUBHUM JIKEPEJIOM OIAIICHHS JKUTIOBOI KiM-
HATH TLIOMEI0 16 M” 3 TOUKH 30py €HEProCMOKHBAHHS Ta
MiHIMaJIFHOT MICSYHOT OTUIATH BUSIBUBCS iH(ppauepBOHUI
KOHBeKLiHNI 06irpiBau Termoplaza, sikuii 3acTocoBy-
BaBCs pa3oM i3 TepmoperyisitopoM Terneo RZ i3 30BHI-
LIHIM TEMIIEPaTypPHUM JaTIUKOM. Lle MOSCHIOETBCS THM,
o0 TIPH JOCSATHEHHI 3aJaHoi TeMIepaTypu y KiMHaTi
TEPMOPETYJIATOP BUMHUKAB iH(padepBOHMHA KOHBEKIIiH-

HUit o0irpiBau. [Ipu 3HWKEHHI TeMIepaTypH Ha 1 rpamyc
BizOyBayocs MoBTOpHE BMUKaHHs. Takoxk JaHe JHKepeso
omnasieHHs1 rocifae 1 micie 3a TepMIHOM CIIyKOM (He Me-
Hire 25 pokis). ll{ogo meHTpani3oBaHOro OmMaJeHHS i3
IHAMBITyaThbHUM JTIYWIEHUKOM TEIIa, TO BOHO IOCITa€e
Jpyre Micue i3 TOYKH 30py eHeproedexruHocTi. He-
3Ba)KAIOYHM Ha OJHAKOBHH PiBEHBb CIIOKHUTOI IMOTYKHOCTI
13 KOHAMIIIOHEPOM, BOHO BISIBIIIOCS OLNTBIN [TeIIeBAM (Ha
10 %). IlpuuomMy 3acTocyBaHHsSI OCTaHHBOTO Oyne oOMe-
JKeHE TpU MIHYCOBHX Temreparypax. LlentpanizoBane
OTIAJICHHSI «32 HOPMOIO» € JIOPOXKYHM BiJ aHAJIOTIYHOTO
3a miyniabHUKOM Ha 13,6 %. BrmuBati Ha HBOTO Y CIIO-
JKMBaya HEMae MOXIIMBOCTI. BukopucTanHs x iHppaue-
PBOHOTO KOHBEKIIHHOTO o0irpiBaya Termoplaza 0e3
TEepMOpETYJIATOpa B3araji BBaKAETHCS HEIOLUIBHHM
BHACNIIIOK MaKCUMAaNbHHX TOKA3HUKIB EHEProCIIOKH-
BaHH Ta MiCAYHOT BapTOCTI BUKOPHCTAHHSI.

[TepcnieKTUBH MOINANBLIMX AOCTIIKECHb IOJISTa-
I0Th y 3aCTOCYBaHHI TEPMOCTATHYHOTO KJallaHy, IO
BCTaHOBJIIOETHCS OE3MOCEPETHBO Ha paIiaTopi, IPH yMO-
Bl LIEHTPaJIi30BAHOTO OMAJICHHS 13 1HAMBIAYJIbHUM JIiYH-
JHHUKOM TeIUIa, 8 TAKOXK HOro MOpiBHAHHA 32 e(eKTHB-
HICTIO 13 1H(payepBOHMM KOHBEKIIWHMM O0irpiBauemM
Termoplaza.
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AHAJIN3 PACHPEAEJIEHUSA DJIEKTPUYECKOI'O 1IOJISI B BOJIBHBIX ANYHUKAX
KOPOB

© B. C. Ilonpsaaxyxun

Pewena 3a0aua no pacnpeodenenuio 1eKmMpoMASHUMHOZ0 USIYYCHUS SHYMPU SUUHUKOE KPYNHO20 PO2AIM020
ckoma. B pezynbmame meopemuueckux ucciedo8anull, ¢ UCHONb308AHUEM 6EKINOPHBIX NOMEHYUATbHBIX NOJell U
UHMEZPATLHBIX HOPMYIL Meopuu 8eKIMOPHLIX NoJell, OblI0 NOIYYEHO UHmMespaibHoe ypasHenue. Peuwenue ypas-
HeHUsl RO360IUNLO NOAYHUMb HOPMYIbL OIS PACUEMA CPEOHEe20 SHAHCHUS DNeKMPULECKO20 RO BHYMPU OOIbHBIX
auynurxos. Cpednee 3HaUeHUe IeKMPULECKO20 NOJis He0OX00UMO Ol ONpedeieHUss OUOMPONHBIX NaAPaAMempos
npu eyeruu 60CHANCHUN AUYHUKOB

Kntoueswle cnosa: mooenv SuMHUKO8, PACAPEOENeHUE INeKMPULECKO20 NOJSL 8 SULHUKAX HCUBOMHBIX, OUOMPON-
Hble napamempul noJis

1. BBenenune
KpusncHoe mosno)xeHne B )KUBOTHOBOJICTBE YKpau-

IIpoBeneHHBI aHanu3 IMOKa3bIBAET, YTO 3KOHO-
MHUYECKHI ymepd OT 3TOro 3a00JeBaHMs CKIIaIbIBACTCs

HBI XapaKTepU3yeTcs CIIaZioM IPOU3BOJICTBA MOJIOKA M Msica
3a cueT OecIUIONUsT MaTOYHOIO TMOTOJIOBbsI KOPOB. OCHOB-
HBIMH TTOCJIEPOJIOBEIMU  OOJIE3HSIMU Y KOPOB  SIBJISIFOTCS
aKyIIEpPCKO-THHEKOJIOTHYECKHe OOJIe3HH, Cpelu KOTOPBIX
OCHOBHOE MECTO 3aHMMaeT IaTOJIOTHsI TOHAH (SMYHUKOB).
OCHOBHBIMH 0OJIE3HSIMH SINYHUKOB y KOpOB, Yalle BCETo,
BCTPEYAIOTCS: BOCIIAICHNE SMYHUKOB (0BapuuT) —110 15 %;
runodyHKIMs SIMIHAKOB 10 30 %; mepcucTeHTHOE XKENToe
terno — 10 90 %; xucta ssmaHuKoB — 110 30 %; atpodust sid-
HUKOB — 10 40 %; cxiepo3 simaHuKoB — 1010 %, oT yncna
OeCIUIOAHBIX KOPOB. 3a00s1eBaHe KOPOB OOJIE3HBIO STHYHU-
KOB BJIEUET 33 CO0OM CHIKEHHUE OIIOI0TBOPSIEMOCTH KOPOB
Ha 17-40 %, yBenuueHHe OT oTena 10 IUIOJOTBOPHOTO
oceMeHeHMsa Ha 40-60 mHel, yMeHbIIEHUS BBIXOJA IpHU-
U012 ¥ MOJIOYHOM MPOTYKTUBHOCTH Ha 12—-18 % [1].
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U3 HU3KOHW MOJIOYHOH NpPOAYKTHBHOCTH, HE 0 MOJyYe-
HUS TEJAT, YBEJIUYEHHUs pacxoja CIepMbl U paHHEH BbI-
OpaxoBku ckoTa. beictpoe u 3¢ dexTrBHOE JleueHne na-
TOJIOTMM SIMYHUKOB KpymHoro poraroro ckora (KPC)
BaXKHEMNIIIAasg YKOHOMHMUECKAs 3a/1a4a, KaK B MACHOM, Tak U
B MOJIOYHOM MPOMBIIUIEHHOCTH [2].

2. JIutepaTypHblii 0630p

B coBpeMeHHBIX YCIOBHSAX IS JICUCHUS SUYHHU-
KOB KOPOB HCIIOJB3YIOTCS aHTHOMOTHKH, T'OPMOHBI U
IpyrHe XUMHYECKHE MpenapaTbl, KOTOpbIe SBISAIOTCS
ManodpPpekTUBHBIMHU [3]. AHTHOMOTUKHU U ApyTUe MeIH-
KaMEHTBI, [IoTaJas B OpraHU3M 4eJ0BeKa uepe3 MOJIOKO
M M5ICO KOPOB, YTHETAIOT HIMMYHHTET, IOPAXKAIOT NIEYCHb
W JIpyTUe OpraHbl, YTO TPUBOAUT K Pa3IMUHBIM 3a00Je-



