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I. BBEAEHHUE

Bonpmoi nHTEpeC K M3yYSHUIO TIOBEACHUS HAHO-
(hiTFOMIIOB BO MHOTOM OOBSCHSCTCS IIMPOKUM JTHaria-
30HOM TIPUJIOKCHHI: OT TPOM3BOICTBA M KOHBEPCHUU
SHEpPTrHud, TPAHCIOPTAa HE(PTH, XOJOAMIHLHOH TEXHHUKH
W KOHAWIMOHWUPOBAHWS BO3AyXa JO SJICKTPOHHUKH,
TEKCTUJILHOW MPOMBININIEHHOCTH U MPOU3BOJCTBA OY-
Maru. HepBaﬂ MOMBITKA HCIOJb30BaTh TBEPABIC Ya-
CTHIIBI C BBICOKOH TEIUIOMPOBOAHOCTBIO IS CHIDKE-
HUS TCPMHUUCCKOTO COIIPOTUBJICHUA )KI/II[KOCTCI\/'I C Ma-
JBIM  KOA(Q(HUIUEHTOM TETUIONPOBOAHOCTH IPHHAA-
nexut emie Makcpemty. [lpakTuyeckas peanuzanus
STON MJEeM B HMHXEHEPHOH NpaKkTUKEe IMOKas3aua, 4To
B3aUMO/JICIICTBHE MHKpPOUYACTHUL] C IOBEPXHOCTBIO TEII-
JOOOMEHHO anmaparypsl NPUBOJWT K €€ paspylie-
HUIO. Pa3BuTHE COBpEMEHHBIX TeXHOJOTHH (abpuka-
UM HAHOYACTUIl pa3MepoM MeHee 50HM MO3BONAET
000HTH TpOoOJIEMy pa3pyIIEHHs TOBEPXHOCTH M 3a-
TPA3BHCHUA Y3KUX KaHaJIOB NPHU TCYECHHUU TECIIJIOHOCH-
Teneil. B psaae pabot, omyOJIMKOBaHHBIX B JIMTEPATYPE
Ha TMPOTAKCHUN TIOCICAHETO ACCATUIICTHA, ABJIICHUC
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aHOMAaJILHOTO pocTa Kod((HIMeHTa TermIonpOBOIHO-
CTH B HaHO(DIIOMAAaX OBUTO MPOJEMOHCTPUPOBAHO JIJISI
IIMNPOKOTO CIIEKTpa HAHOYACTHI[ (YIJIEpOIHbIE HAHO-
tpy6ku, Al,O3, Cu, TiO, u 1p.) B pa3aHYHBIX TEIIO-
Hocutensax. HecMoTps Ha To, 4TO B JMTEeparype mpes-
JIOXKEHBI Pa3HOOOpa3Hble (U3NUECKHE MEXaHW3MBI U
MOJIENH, KOTOPBIE OOBSICHSIIOT IMOBBIMICHHE KOAPQU-
I[eHTa TETUIONIPOBOIHOCTH, CeHyac OTCYTCTBYET €IH-
Hasl TOYKa 3pEHUS Ha MPOIECCH MEpEeHOoca TEIUIOTH B
HaHOQUIIOUIHBIX pacTBopax. [Ipu HU3KUX KOHIIEHTpa-
IUSIX HAHOYACTHI, KOTJa COXPaHAIOTCSA JIMHEIHbIe
COOTHOIIEHUS IS KOAPHHUITUEHTOB TIEPEHOCA, B OIIbI-
Tax 3adukcupoano 40% mossimenue ko3dduimenta
TeryIonpoBoHOCTH. Kak mokasaym pacyersl, yBeH-
YyeHue K03((UIMEeHTa TEIIONPOBOAHOCTH XJIaJareHra
Ha 20% 3a cyer H00ABOK HAHOYACTHUI] BEJCT K YBEIIH-
YEHUIO XOJIOAMIBHOTO Kod(duimenTa noury Ha 10%.
3710 00CTOSITENILCTBO BBI3BIBACT OOJBLION HAay4YHBII
MHTEPEC K IOMCKY ONTHUMAJIbHBIX KOMIIO3UIWI HAHO-
gacTuI] B XJjagareHtax |V mokoneHws, coueTaromimx
BBICOKYIO YHEPTEeTHUECKYIO0 A(PPEKTHBHOCTD C HU3KUM
MTOTEHINAJIOM TI00aJIFHOTO MOTETUICHUS
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Po3gin 1. XonogunbHa TexHika

B crathe 00CyXHalOTCS MPUHIUIHAIBHBIC BO3-
MOKHOCTH TPUMCHEHUSI HAHO(IIIOUIOB JUIS YIIydIle-
HUS DKCIUTyaTallMOHHBIX XapaKTEPUCTHK CEPUIHOrO
nomarniHero xonoawibHuka HOPJI.

Il. OB30P JIUTEPATYPBI

Tepmun Hanoduronn Obu1 BrepBbie BBeneH Choi
[1] , xoTOpEIA OOHAPYXHI aHOMAaJIbHOE BO3PACTaHHE
TETIONPOBOIHOCTH B XHUIKOCTIX ¢ H00OaBKaMH HaHO-
yactul. [locnenHue ronpl HaOIIOJAETCSl SKCIOHEH-
IUaJbHBIA poCT paboT, B KOTOPBIX PACCMaTPUBAIOTCS
pa3IM4yHbIe acleKThl CHHTE3a, CTaOMIbHOCTH, M3Me-
peHUl TEIUIONPOBOJHOCTH, BSI3KOCTH, IIPOLECCOB
KOHBEKTHBHOTO TeIJIooOMeHa U kuneHus. Kommepue-
CKO€ IIPIMEHEHNE HAaHO(IIIONI0B HAXOIUTCS Ha HTaIe
pa3paborok. Hambomnbmme oXumaHus CBA3AHBI C pas-
paboTKOH cHCTEeM OXJIaXKACHUS B pazIM4YHBIX 00xa-
CTAX.

HccnenoBaHusAM BSI3KOCTH M TETIONPOBOIHOCTH
HaHO(IIOUJIOB TOCBAIICHa 0030pHas pabota [2]. B
ctatbe [3] maH MOAPOOHBIM aHANM3 MIMPOKOTO Kpyra
CYIIECTBYIOIMX W MEPCIEKTHBHBIX OYIyLIMX HPHUIIO-
JKCHUI HaHO(IIOMIOB, B OCOOCHHOCTH, B CHCTEMax
oxnaxzaeHus. CoNOCTaBlIeHHE pa3NUYHBIX paboynx
JKUJKOCTEW M TEIJIOHOCHUTENeH ¢ 100aBKaMu HaHOYa-
CTHL[ C TOYKM 3pEHHUS yBelnuueHus koddduireHToB
TEIIONPOBOIHOCTH W TEIUIONIEPEaun IPUBEICHO B
o030ope [4]. Bo3MOXHBIC HampaBICHUS CO3IaHUIL
HaHO(TIOUIOB C ONTHMAIBHOHN BA3KOCTHIO [5] W yIb-
TPaBBICOKON  TEIUIONPOBOIHOCTBIO [6]  sIBISIOTCSA
IpeAMETOM HWHTCHCHUBHBIX HCCIEIOBAaHUH MHOTHX
HCCIIEI0BATENbCKUX TpyHN. PeanbHble NPUIOKEHUS
HAHOYACTHIl B XOJIOAWIBHBIX CHUCTEMax JIOJDKHBI YUH-
THIBaTh HaJIM4YHE CMA30YHBIX Macel B LUPKYJISAIHOH-
HOM KOHTYpE, YTO MCKaXKaeT KapTHHY TEPMOJMHAMHU-
4eckoro M (a3oBOro MOBENEHHS HAHOXJIAJAAreHTOB.
AHanu3 BIMSHHS HAHOYACTHUI HA XapaKTEPUCTHUKHU
peaNbHBIX XOJIOJMIBHBIX CHCTEM IIPOBENCH TIPYIOi
npod. Saidur [7].

B paborax Bi ¢ coaBTopamu [8,9] nccremoBano
BIIMSTHUE HAHOYACTHI[ B OCHOBHBIX XJIaJlar€HTaX, KO-
TOpBIE NPUMEHSIOTCS B JIOMAIIHUX XOJIOJMJIbHUKAX.
ABTOpPBI TIPUBENIH ONTHMHUCTHYHYIO OICHKY YMEHb-
mieHus: 3Hepromnorpednenus Ha 21,2 %. Iwo ¢ cotp.
[10] mpoananu3upoBan 3aMeHy XiagareHTa R-134a u
noudGUPHOro Macjia Ha MPUPOJHBIA YrIIeBOJOPO-
HBIH XJIQJaTeHT C MHUHEpPalIbHBIM MacioM. OHHU TOKa-
3aiM, 4To AobOaBka HaHowacTHl Al,O3 Bexer K yiyd-
IICHUIO XapaKTepUCTHK TEMJoNepeaayn ¥ CMa3KH.
Peng ¢ cotp. [11] npoBenu comocTaBiieHUE XapakTe-
PHUCTHK Teruionepenauu s xjaagarenra R113 ¢ mac-
aoM VG68 B mpHUCYTCTBUM alIMa3HBIX HAHOYACTHUI[ U
MOJYYWIIH YJTydIICHHBIE XapaKTePUCTHKH TeTuIonepe-
Hoca Juisa HaHoxuagareHta Henderson u ap. [12] wuc-
CIIEZIOBAIM TETJIONepeaady B TOPU3OHTAIBLHON TpyOe
s cucteMsl R134a — cuHTeTHYECKOE Macio. ABTO-
pBI TIOKa3ayn, 4To nobaBka HaHodactul CuO yBemnu-
ynBaeT K03 UIMEHT Teruionepeaadn Oonee 4yeM Ha
100% mo cpaBHEHHIO C OCHOBHOW Mapo Macio —
xnanarent. B pabore [13] mccnemoBanu n00aBKy B
BUJIC HAHOYACTHUI] JABYOKHUCH THUTAHA JUIS JOMAIIHEro
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XOJOAWIbHKKA, paboTaromero Ha R600a. Tlpu sTom
MoTpeOsIeHNe 3JIEKTPOIHEPTUU COKpAaTHIIOCH Ha 9,6%
10 CPaBHEHHIO C 0a30BOH MOJIEJIBIO.

B GonprimHcTBE MyONMMKanuii oT™Me4aeTcs mo3u-
TUBHOE BIHMSHUE HAaHOYACTHII Ha TETUIOMU3MUECKHE
CBOWCTBA TEIJIOHOCUTEIEH, pabounX Tell U WHTCHCUB-
HOCTbH TEIUTOOOMEHaA B armaparax XOJOIWIBHOTO 000-
pynoBaHus. OmHAaKO OONBIIMHCTBO OIMyOIMKOBAaHHBIX
110 paccMaTpUBAEMON TEMATUKE UCCIEAOBAHUNA HOCST
(parMeHTapHBII XapakTep U IOCBSIICHB! OTACIBHBIM
aCIeKTaM H3y4YEeHHUS! CBOMCTB HAHOQIIIOUIOB, TEIJIO-
oOMeHa M MX BO3MOXXHOTO NPUMEHEHHUS B INPAKTHKE
XOJIOMMILHOTO MalIMHOCTpoeHus. TpyaHoctu Qop-
MHUPOBaHHs COCTaBa HAHOXJAJAI€HTOB IPHBOIAT K
TOMY, 4TO PEe3yJbTaThl Pa3IMYHBIX aBTOPOB HE COTJIa-
CYIOTCSI MEXITy CO00H. DTH 0OCTOSTENBCTBA TOPMO-
34T TPOILECC BHEAPEHUs] HAHOTEXHOJIOTMH B XOJO-
JUIBHOM MAIIMHOCTPOCHHWH U JENAl0T aKTyaJIbHBIMHU
HCCIIEOBAaHMA MO BBIOOPY HAHOXJIaJareHTOB, CHHKa-
IOIINX YHEPTONOTPEOICHIE XOIOAUIBHBIX MAIIHH.

Lens nanHOM pabOTHI 3aKIIOYAECTCSl B SKCIEPH-
MEHTaILHON IMMPOBEPKE BJIMAHUA HAHOYACTUL] TUOKCH-
Jla TATaHa Ha TOBBIIICHHE YHEPreTHUecKoit 3 dexTh-
BHOCTH JIOMAIITHETO XOJNOAMIBHUKA, HCIIOIB3YIOIIEro
B KayecTBe IPUPOJHOTrO XJaJareHTa — H300yTaH
(R600a).

JIyis TOCTHXKEHUsS TIOCTABJICHHON eu ObUTH pe-
LIEHBI CIEIYIOIINE 3a0adm:

— TIpoBecTH J1abOpaTOPHBIE HCIIBITAHUS SHEpTe-
THYECKUX M OIKCIUIyaTal[MOHHBIX XapaKTEPUCTHK ce-
PUHHOTO IOMAIIHETO XOJOJAWIbHUKA-MOPO3UIBHHKA,
pabotaromero Ha m3o0yTane (R600a) ¢ mobaBkoit Ha-
nouactui TiOy;

— OIIGHHUTH MEPCIEKTHBHOCTh J00aBOK HaHOYAC-
THUI] AMOKCHJIA TUTaHA Ha YHEprocOepexeHrne Xonoau-
JIBHBIX CHCTEM, paboTaronux Ha u300yTaHe.

I1l. IPOBEJIEHUE UCIIBITAHUM

Xmamareur R600a/TiO, ObUI ITOATOTOBIIEH Ha
OCHOBE TEXHUKH MPUTOTOBJICHUS YCTOMYMBBIX HAHO-
XKHUJKOCTEH, pEeKOMEHIOBaHHBIX B JuTeparype. HaHo-
YacTHIBl OBUIM CMEIIaHbl C XJIaJAreHTOM, a 3aTeM
CMECh BBIZIEPKHBAIM B YJIbTPa3ByKOBOM TeHeparope,
YTOOBI JOOUTHCS MOJTHOIO PACTBOPEHHSI HAHOYACTHI] B
u3o0yTtaHe. 3asBieHHas yucrora R600a, mncrmomnbiye-
MOT'O B UCHBITaHHAX, Oblta He HUKe 99,5%. Hanoua-
crunpl TiO, ObUIM CO CPEJHUM AMAMETPOM YacCTHI]
0k0JI0 50 HM ¥ MaccoBOM YHMCTOTOH OKojio 99,5 %.
Macchl HaHOYacTHIl OBITH M3MepeHsl Ha Becax AND
GR-300 ¢ morpemHocThIO, He MpeBbImatomiei 5-10-7
kr. OntuManbHONH cTaOWIIBHOCTBIO 00Jajgaiy CMecH
R600a/TiO, ¢ kouuenrpaieii Hanouactuir 110, HU-
xe 0,05%. DOra KoHIEHTpanusi ObUIa HMCHOJIB30BaHA
JUISL COTIOCTABJICHHS CO CTaHIAPTHBIM 00pa3loM XO-
JIOZIMIIbHUKA-MOPO3WIIbHUKA Ha N300yTaHe.

KauecTBo XO0JIOJUIBHOW YCTaHOBKH OLIEHHBAIN
1o 3HepromnorpedyieHnto. VcnpiTaHnss HaHOXJIaJareH-
ta R600a/TiO, NpPOBOAMIM B MCCIIEA0BATEIBCKOM
ucnbiTateabHOM  LleHTpe  YKpaWHCKOTO  Hay4dHO-
HCCIIeI0BATEIbCKOTO  MPOEKTHO-KOHCTPYKTOPCKOIO
WHCTUTYTa OBITOBOTO MAIIMHOCTPOCHUSI Ha CEPHUIHO
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BBIITYCKaEMOM 00paslie JOMAaIIHEro XOJIOJUIbHUKA —
moposwisarka J[X-271 010 D 256/255/465 N/ST2,0
A" ¢ xommpeccopom OK V 10-3-K. B kauecTse cma-
304HBIX Macell pacCMaTpUBAJIM JIBa BapuaHTa: 1) mac
gm0 XMH 9 (A3BMOJI) 6e3 mo6aBok HAHOYACTHIL, 2
macito XMH 9 (A3MOJI) c¢ nobGaskamu 0,01% 1
0,05% Ha"HO4YaCTHI OKCHA TUTAHA.

OO6ume TpeOOBaHUS TIPOBEICHUS WCIIBITaHUI
cootBercTBOBaNm cranmapry 1SO 1502/2009. Temme
paTypa OKpYXarlomleld Cpensl A XOJIOMMIBHHUKO]
knaccoB SN, N, ST u T npu npoBeicHUM UCTIBITAHUI
M0 DHEPronoTPeONIEHUIO MOJJIEP)KUBAIN Ha YPOBH!
298+0,5K. XononuabHUK ObLT YCT@HOBJIEH Ha IUIaT
(¢opmMe TpH TNOCTOSHHOW KOMHATHOH TemIiepaType
KomHaTHas Temmeparypa KOHTPOJHPOBANACH BYM:
HE3aBHCHMBIMHU HAarpeBaTEJSIMU M CUCTEMOM BEHTHIIS
. CKOpOCTh TOTOKAa BO3AyXa B HCIIBITATENHHOI
kamepe Oputa He Oomnee 0,25 m/c. IloTpebmsaemyr
MOIITHOCTh OBITOBOTO XOJIOJWJIBHUKA M3MEPSIIH C IO
MOIIBIO IIM(POBOTO BaTTMETPa € TOYHOCTHIO 1,5 %.

Jns  moMarmHero  XONOAWJIBHHMKA — TTPOBOZIMIII
SKCIEPUMEHTHI TI0 U3MEPEHUSAM MOTPEOICHHOHN 3JIeK
TPUYECKOW SHEPTUM W MOIIHOCTH 3aMOPaKMBAHHMS.
[ToTtpebienune sHeprun OBITOBOTO XOJIOJMJIBHUKA W3-
MepsUTH TIOCIIe TOTO, KaK OH HENPEPhIBHO MPopadoTan
He MeHee CYTOK M BbIlIed Ha pabounit pexum. [Ipu
3TOM TeMIepaTypa B XOJIOAUIBHOM OTACICHUU JOJIK-
Ha ObITh He BhImie +5 °C, a Temmeparypa MOPO3HIIb-
HOTO OTJENEHUS — HE BBIIIE -18°C. IIpousBonu-
TENBHOCTh 3aMOPA)XUBAHUS — 3TO BPEMsl M3MEHEHUS
TeMIepaTyphl oxJaxaaemMoro oowsekra ¢ 25+1 °C o -
18 °C npu 3a1aHHBIX YCIOBUAX UCIBITAaHHUM.

V3HavanbHO SKCIEpUMEHT NPOBOIWIN Ha JO-
MallHeM XOJIOAMWIbHUKE Ha YUCTOM H300yTaHe. DTH
M3MepeHusl ObUIM B3SITHI 32 OCHOBY. 3aTeéM JKCIIepH-
MEHT TPOBOANIHN ¢ HaHouacTuiiaMu Ti0,, B ycToitun-
BbIX KoHHeHTpausx (0,01 u 0,05 %) u momyueHHBIE
JIAaHHBIE CPAaBHMBAIN C JAHHBIMH, MOJYYEHHBIMH Ha
yrcToM n3obyrane. KommuecTBo XnmagareHTa, 3ampas-
JICHHOTO B CHCTEMY, MU3MEPSUIM BECOBBIM METOAOM C
TOYHOCTBIO £1 T.

IV. PE3YJIbTATBHI HCIIBITAHUI

PesynbpraThl HCHBITAHUM NPOAEMOHCTPUPOBAIU
MOJIOXKHUTEIBHBIA 3 (HEKT OT MPUMEHEHUSI HAHOYACTHI]
TiO, B ObITOBOM XOJOAMIBHUKE. BbUTO 3aduKcupoBa-
HO CHIDKEHHE TeMIepaTypbl UCIIApeHHUs, YTO, B CBOIO
ouepeb MPUBOAUT K CHIDKCHHIO TEMIIEpaTyp B KaMe-
pe xpaHeHus (puc.l) m 3aMOpaKUBaHHSA IPOAYKTOB
(puc.2).

CHIDKeHHE TeMIlepaTypbl ObUIO 3a(MKCHPOBAHO
yke npu KoHHeHTpauu HaHouyactul 0,01%, yto cBs-
3aHO ¢ yBeJHueHHeM koddduumenTta Tersonepenadn
CO CTOpOHHI XJIajareHTa B ucnapurene. Ha pucynke 3
MIPEICTaBICHO H3MEHEHHIE MOIITHOCTH 3aMOPaXMBAHUS
ObITOBOTO  XOJIOAMIbHNKA.OUEBUAHO, YTO CKOPOCTH
3aMOPaXMBAHUS CHCTEMBI C HAHO-XJIaIaT€HTOM BBIIIIE,
YeM IpH WCIOJIb30BaHUM B KadecTBe pabouero Tema
YUCTOTO H300yTaHa, IOCKOJBKY, BEPOSATHO, CMECh
R600a-TiO2 umeer Bbie K03(pdUIMEHT TEIIOOTHA-
YH, 110 CPAaBHEHHUIO C YUCTHIM pabOuyMM BEIIECTBOM, a

14

TAKIKC YJIYYLICHHBIC XapaKTCPUCTHUKHU TPCHUSA XOJIO-
JUJIBHOI'O Macja.
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Pucynok 1 — 3asucumocms memnepamypwl 8 Xo-
JIOOUTIbHOU KaMepe om 8pemeHu pabonivl X010~
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Pucynok 2 — Hsmenenue memnepamypvl 8 X0J10-
OUNbHOU  Kamepe 6 3A6UCUMOCIU OM  8DeMeHU
pabomul X0100UNbHUKA

Bruto mpoaHanM3upOBaHO BIMSHHUE HWCIOJIH30BaA-
nust HaHogumonpa R600a/TiO, Ha noTpebnsemMyro
MOIIHOCTh XOJOIUIbHUKA (Tabn. 1). DKCmepuMeHThI
110 ONPENENICHHUIO TOTPEOIIeMO MOIIHOCTH TPOBO-
JUIIU He MeHee 3-X pa3 IpU OJHHUX U TeX Ke YCIOBHSIX
C LEJbIO MOBBIIIEHHUS TOYHOCTH TOJTYYeHHBIX JTaHHBIX
W WCKIIIOYEHMs CIydaiiHbIX norpemHocrei. M3 Ttab-
JUnel 1 ciexyer, 4To SHeprornoTpedlieHne Mpu MpH-
Menennn cmecu R600a/TiO, HibKe, 4eM IPU MCIIOJb-
30BaHMH YHCTOTO M300yTaHa.
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Tabnuya 1 — DKCHepUMEHTANIbHBIE AaHHbBIE, IMOJY-
YEHHbIC NPH HM3MEPEHHH MOTPEOIsIEMONH MOIIHOCTH
JIOMAIITHETO XOJIOIMIIbHUKA-MOPO3MIbHUKA

KoHueHTpauus | MoTpebnsiemas | Bpems paboTbl | OkoHOMUS
HaHo4acTu, MOLLIHOCTb, Komnpeccopa, SHepruu,
(%) (kBT*4/nEHb) % %

0 0,744 48,87 0
0,01 0,713 46,32 4,2
0,05 0,709 45,59 47
: — R600a
<1 A -~~~ R600aTI0, 0,01 %
il RE00TIO, 0,05 %
0l J
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Pucynok 3 — Mownocmo 3amopadicusanus npu pado-
me 0OMAuiHe20 X0JI00UNbHUKA HA YUCMOM U300ymane
u ¢ oobaesnenuem narwouacmuy TiO,.

Duepromorpedienne cmecu R600a-TiO2 mpu
koHneHTparuu Hanodactur 0,05 % cocraBmio 0,709
kB1*4/nens, 9To B CBOO ouepens ObUI0 HInke Ha 4,7%
OT HOMHUHAIIFHOTO 3HAYEHUS JHEPTOmoTPeOIeHUs s
yucTtoro R600a. Taxxe 3aMe4eHO CHUKEHHE BPEMEHU
paboTsl Kommpeccopa Ha 3,28% OT HOMMHAJIBHOTO,
npu KorueHTparmu Ti02 0,05 %.

V. BBIBO/IbI

B pesysibrate NpoBENEHHBIX AKCIEPUMEHTAIb-
HBIX HCCJIEJOBAaHUI OBUIO YCTaHOBJIEHO, YTO HCIIOJIb-
3oBanue HaHoxmagarenta R600a/TiO, mpuBoauT K
MOBBIIIEHUIO 3P ()EKTUBHOCTH XOJOAMIBHBIX CHCTEM.
OHepronoTpebieHne  XOJIOMILHUKA-MOPO3HIbHUKA
JAX-271 010 D 256/255/465 N/ST2,0 A+ ¢ xommpec-
copom OK V 10-3-K. cocrasuno 0,744 kBt u/cyTkw,
YTO  OTBEYAET HWHJIEKCY OHEprodpPpeKTHBHOCTH
EEI=41,84. 1o cpaBHEHHIO C CHCTEMOH, HCIOIb3YIO-
melt uncteiii R600a B kauecTBe paboyero Tema, mpu-
MeHeHue n300yTana ¢ gobasinenneM HaHodacTHIl Ti0O,
¢ konneHtpanusamu 0,01 u 0,05% npuBOAMT K TOHH-
KEHUIO TEMIIEpaTyp B XOJOAUIBLHOH M MOPO3UIILHOM
Kamepax, YBEJIMYEHHIO MOIIHOCTH 3aMOPaKMBaHHUS,
CHIDKEHHIO 3HepromoTpedbinerns Ha 5,2% (mpH KOH-
uentparmu R600a/TiO, 0,05%), a Takke K CHIDKSHHUIO
CYTOYHOTO BpeMeHM paboThl Kommpeccopa Ha 3,28%
1o cpaBHeHu1o ¢ yucTbiM R600a. Kpome Toro, no6as-
JICHWE HAHOYACTHIl MPUBOAUT K YIYYLICHHIO LHUPKY-
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JSIIMU Maciia B XOJIOMWIbHOM MallvHe W, BEeposTHee
BCEro, CHU)KAET TPEHUE B KOMITPECCOpeE.
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EXPERIMENTAL STUDY OF THE CHARACTERISTICS OF DOMESTIC REFRIGERATOR

USING NANOFLYUID R600A/TiO,

Practical application of TiO, nanoparticles doping for domestic refrigerator working with iso-
butene is considered. Experimental studies of energy consumption This work has demonstrated
that nanoparticles can improve the performance of the refrigerator. The energy consumption
test was conducted to compare the performance of the refrigerator with nano-refrigerant and
pure refrigerant so as to provide the basic data for the application of the nanoparticles in the
refrigeration system. It was demonstrated the nanoparticle doping reduces energy consumption
of refrigerator Z7X-271 010 D 256/255/465 N/ST2,0 A* about 4,7% at 0,05% nanoparticle con-

centation.

Keywords: Energy consumption — Nanorefrigerants — Isobutene — TiO, nanoparticles — Do-

mestic refrigerator
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