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The equipment overheat takes place from time to time
In metallurgy, the chemical industry, on transport, in
fuel and nuclear power (continuous casting, electronic
beam fusion, plasma reactors, Fisher-Tropsh reactors,
nuclear reactors, etc)
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Last two decades in many countries are conducted
researches concerning Thermophisical usage of nanofluids
(USA, S.Korea, Iran, Egypt, France, Russia, Japan etc.)

Systematic analisis of Thermophisical peculiarities of
Nanjfluids were founded by Choi S.u.S. (1995-1999).

Researches of increasing Critical Heat Flux and use this
pfenomenon for nuclear reactors cooling are stated 1in
works of prof.J.Bonjorno with co-authors (2005-2016).

Nanofluid (NF) is the 1liquid containing particles and
agglomerates of particles with the characteristic size of
0,1-100 nanometers. Such liquids represent colloidal
solutions of nanoparticles in liquid solvent




We develop a series stable Nanofluids (NF) on a basis
metals oxides, natural aluminium silicates,
nanodiamods, gas soot, the thermoexpanded graphite

and carbon nanotubes (Last two are received by us on our
| manufacture own pllot manufacture) - -
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Phisico-chemical characteristics of some NF

NF Middle Concentr | Middle Surface pH Electroc | Heith of | q,
sise, nm | ation(vol. | coefficient of | tensions inetics electroci | x10®
%) anysometry under potencia | nttics (W/
(1/d) 20°C I £ (mV) | barier, m?)
o (MN/m) (U/KT)
JquecTuano | - 0 - 72.50 6.0 - - 0.7
BaHa BOJa
AlSi-5 150-500 | 0.30 200-400 72.5 5.5 -19.8 13 1.7-
2.03
AlSi-5dis | 50-150 0.30 300-500 65.8 6.7 -57.0 >50 1.6-
2.24
AlSi-6 100-300 | 0.23 30-100 72.6 5.4 -25.5 14 1.63-
2.15
AlSi-6dis | 50-150 0.23 30-100 72.2 6.75 | -48.0 45 1.35-
1.5
AlSi-7a 150-500 | 0.25 200-500 72.7 5.5 -19.7 12 2.50
AlSi-7dis | 50-150 0.25 400-500 71.9 6.75 | -57.0 >50 2.25
NF-8 50-100 0.10 1-3 71.8 10.3 | -52.5 48 1.35-
(TIOy) 1.68
BHT+cra6 | 100-700 | 0.06 200-700 31.0 5.9 - - 1.6




The scheme of the laboratory installation for research
properties of Nanofluids
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Measuring cells
of computerised
Installations for
research Critical
Heat Flux




eal Time computerised measurement
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Hedum Heater Temperature [*C]
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Length (]~ Diameter (]
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16,96165914 263929, 1205
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Dependence of density of a Heat Flux (vt/sg.m.) from a temperature
difference (T=Tw-Tnl): 1-distilled water; 2-NF with Nanodiamond without
dispersant; 3-NF on the basis of TiO2; 4 NF with Nanodiamond and

dispersant; 5-NF with aluminium silicate and CNT; 6 NF on the basisof
aluminium silicate



Electron Microscope
Imagines of Carbon
Nanotubes , Attapulgitte
and FLG (Few Layers
Graphen)
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CNT on Heater after boiling
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Nano TiO2 on Heater




Nuclear Engineering and Design
Volume 239, Issue 5, May 2009, Pages 941-94
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http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science/journal/00295493/239/5
http://www.sciencedirect.com/science/journal/00295493/239/5
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Heat exchange key parametres at boiling of the distilled
water and the subsequent addition HX-AlSi-7
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Summary

System researches are carried
out concerning obtaining stable
NF on a basis metal oxides,
aluminium silicates, MWCNT,
FLG-graphene etc.

Are developed and investigated
new composite NF allowing to
exceed CHF distilled water 1in
3-4 times.

Carrying out of joint
researches of possible
application NF in nuclear power
and metallurgy 1s planned.
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