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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs Ter1o)isnyHuX BJIAaCTUBOCTEN HAHOTEIJIOHOCIIB Ta IPOLeCy KOHBEKTMBHOTO TEIJIOOOMIHY IpH ix

Teyii y Tpy6.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of the nanofluids thermophysical properties and the process of convective heat transfer during their flowing
in a pipe.

Pedepar yKpaiHCBKOIO:

OpHMM i3 IepCIeKTUBHUX HANPSIMIB MiJIBUILIEHHS eHeproedeKTUBHOCTI Ta KOHKYPEHTOCIIPOMOSKHOCTI
Pi3HOMaHITHUX TEXHOJIOTIYHUX CUCTEM Ta YCTAHOBOK, SIKi BUPOOJIIOI0Th 200 CIIOXKMBAIOTh TEIJIOBY €HEPTII0, €
BUKOPUCTAHHS HAaHOQJIIOIiB 3aMiCTh TPAOULiHUX TEIJIOHOCIIB. B IPOEKTi 3alIpONIOHOBAHO CIIOCO6OY NIPUTOTYBaHHS
HaHO(JIIOiTiB, IEPCIIEKTUBHUX SIK TEIIJIOHOCI] (BOAHI pO3YMHU MPOIIiJIEHIJIIKOJIIO Ta i30IIPONaHoIy 3 JOLaBaHHS
HaHOYacTUHOK Al203, TeTpasiny 3 jofaBaHHsIM PynepeHy C60) Ta BUKOHAHO €KCIIepUMEHTAJIbHE AOCiIpKEHHs iX
KOJIOiZHOI CTiliKoCTi. BUKOHaHe BcebiuHe eKCriepruMeHTalbHe JOCTiIKEHHS iX Teno0Qi3suyHuX BIaCTUBOCTEH, ¥
paMKax sIKOr0 OTPUMAaHi BaKJIUBI [J15 TPOEKTYBAHHS TEMJIO0OMIHHOTO 06J1aIHAHHS PEe3yJIbTaTU. 3alIPOIIOHOBAHO
METOJIMKY [IPOTHO3YyBaHHS TEIJIOEMHOCTI HAHOQJII0I1iB, BUKOPUCTAaHHSI SIKOi CYyTTEBO 3MEHIIYE BUTPATH Ha
IIPOBEJEHHS €KCIIEPUMEHTAIbHUX JOCIIiIPKEHb KAJTOPUYHUX BIIACTMBOCTEN TEIJIOHOCIIB - HaHOPI0ifiB. BuKOHaHe
€KCIIepUMEHTaJIbHE JOCiIKEeHHS riipaB/iYHUX Ta TeJIO0OMiHHMX ITapaMeTpiB Npu Tedil HaHOoiniB
isorponanos /HanovyacTuHKY Al203 Ta tetpasnid/dynepeH C60 B Tpy6i B IIMPOKOMY iHTEpBaJli KOHLEHTpaLii
HAaHOYAaCTUHOK Ta QyJsiepeHy Ta yucesl PefiHo b CA Ta NiATBEPAKEHE NiJBUIEHHS KoedillieHTiB TenyoBianayi npu
BMKOPHMCTaHHI HAaHO(JIIOIZiB 4K TEIJIOHOCIiB. BUKOHAaHO OLIiHKa NOLiNILHOCTI 3aCTOCYBaHHS HaHOQJIIOIMIB SIK
TEIJIOHOCIIB Ta [M0OKa3aHa JOLiNbHICTb iX BIPOBA/I)KEHHS B IPOMUCJIOBICTb 3 METOIO 3MEHILIEHHSI MacOrabapUTHUX
napaMeTpiB TeNJI000MiHHOTrO 06J1aHaHHS. 3alIpOIIOHOBAHO HOBUII €KO-€HePreTUYHMHN iHANKATOp AJ1s1 aHali3y
IOLiILHOCTI BIIPOBAJI)KEHHS HAHOQIIIOIIiB SIK TEIIJIOHOCIIB y €HepreTUYHe O6JIafiHaHHS, SIKUI Y PaMKax OCTaHHIX
TEHZEHIill PO3BUTKY €HEPreTUYHO] rajysi, CIpsIMOBAaHUX Ha 3HIKEHHS eMicii NapHUKOBUX rasiB, 6y[ie KOpUCHUM
iHCTpYMEHTOM [7151 OGI PYHTYBaHHSI BUOOPY TEIJIOHOCIIB TeIJIOEHEPreTUYHOTO 06J1aHaHHS, 10 IIPOEKTYETHCS a060

MOJIEPHI3y€eThCS.

Pedepar aHIJIiHCBKOIO:

One of the promising directions of the enhancing the energy efficiency and competitiveness of various industrial
systems which generate or consume heat power energy is the use of nanofluids instead of traditional heat transfer
agents. The methods of producing the nanofluids that are promising as heat transfer agents (aqueous solutions of
propylene glycol and isopropanol containing AI203 nanoparticles, tetralin containing fullerene C60), also as the
results of experimental study of their colloidal stability are presented in the project. A comprehensive
experimental study of their thermophysical properties was performed. The important results for heat exchangers
designing were obtained within the framework of mentioned experimental study. A method for predicting the
nanofluids heat capacity has been proposed. Using this method significantly reduces the expenditures of the
experimental study of the heat transfer agents' (nanofluids) caloric properties. An experimental study of the
hydraulic and heat transfer parameters during the flow of nanofluids isopropanol /nanoparticles Al203 and
tetralin /fullerene C60 in a pipe in a wide range of nanoparticle and fullerene fractions and various Reynolds
numbers were performed. The heat transfer coefficients enchanting when using nanofluids as heat transfer agents
were confirmed. An assessment of the expediency of using nanofluids as heat transfer agents were performed. The
expediency of their introduction into the industry to reduce the weight and size parameters of heat exchangers
was shown. A new eco-energy indicator for analyzing the expediency of introducing nanofluids as heat transfer
agents into heat power equipment has been proposed. This indicator corresponds to the latest trends in the



development of the heat power industry aimed at greenhouse gas emission reduction. This indicator will be a
useful tool for justifying the choice of heat transfer agents during heat power equipment designing or
modernization.
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