How does NANOISOLA Insulate
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What is Nanotechnology?

“There’s Plenty of Room at the Bottom

 Nanotechnology is the manipulation of cell and atomic
structure in materials that are no larger than a billionth of
a meter in size.
 “Science and technology on the scale of a nanometer one billionth of a meter - is revolutionary.
 Nanotechnology could change the way almost everything
is designed and made”.

“There’s Plenty of Room at the Bottom
Nanotechnology is a diverse science that has the
potential for offering major breakthrough products in
many fields, such as medical and electronics, but it is
the breakthroughs made in industrial coatings and
coating systems which have the chance to make a huge
immediate impact.

Using Nanotechnology to Make Better Materials
Nanotechnology allows for:
1) Creation of materials from the “bottom up” creating
more efficient, less wasteful manufacturing processes
2) Ability to create materials with new characteristics, and
combinations of characteristics - as physical phenomena
become pronounced as the size of the system decreases.

The Science of Tomorrow, Providing Solutions Today
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resistance in a single system, as well as other attributes
such as chemical and flame resistance. The unique abilities
that these materials offer create new solutions for age-old
problems that still plague the pipeline industry, such as
corrosion under insulation (CUI).

“There’s Plenty of Room at the Bottom
We will explore how this new technology works and how
it is currently being utilized in industry to provide energy
saving solutions for asset protection. Further, we will
also explore new breakthroughs in Nanotechnology
coatings which are on the horizon.

Innovative Solutions
 Reduce Surface Temperature of Hot Boilers Pipes and
Tanks
 Insulate and Protect Against Corrosion with one Coating
 Control Condensation and Moisture Problems
 See and Inspect your Surface Through the Coating

Introduction Our Technology
 The insulating component is NANOISOLA a material we
call Aerogel. Passage of thermal energy through an
insulating material is an attempt by hotter, fast vibrating
molecules to transfer energy to cooler, slow vibrating
molecules in order to reach equilibrium.
 It occurs in three ways; solid conductivity, gaseous
conductivity, and radiative (infrared) transmission. The
total of these is the thermal conductivity of the material.
Our material, is by far, the world's worst conductor of
thermal energy and the world's best insulator.

Introduction Our Technology
 Thermal conduction through a material is hindered by the tiny size of
the connections between the particles making up the conduction
path. The solids that are present consist of very small particles linked
in a three-dimensional network (with many "dead-ends"). Therefore,
thermal transfer through the solid portion occurs through a very
complicated maze and is not very effective. Air and gas in the
material can inherently also transport thermal energy, but the gas
molecules within the matrix experience that is known as the
Knudsen Effect and the exchange of energy is virtually eliminated.
Conduction is limited because the "tunnels" are only the size of the
mean-free path for molecular collisions, smaller than a wave of light.
Molecules collide with the solid network as frequently as they collide
with each other.
Knudsen Effect

Introduction Our Technology
 The unique structure... nanometer-sized cells, pores, and
particles, means poor thermal conduction. Radiative
conduction is low due to small mass fractions and large
surface areas.

Technical Process
 NANOISOLA coatings are a grand breaking product
by NanoFan Industrial Coatings that utilizes a
nanocomposite with an extremely low thermal
conductivity and hydrophobic nature.
 NANOISOLA is a hydrophobic, environmentally-safe
and liquid form of insulation that can be PAINTED on
most surfaces with a thickness of less than a
millimeter for greater thermal resistance over
traditional insulation

Technical Process
 NANOISOLA technologies and products are some of
the world’s most advanced and simple to use energy
saving technologies available. All NanoIsola products
are designed to be environmentally safe and easy to
apply by simply coating the substrate with a thin layer
of material which paint has overturned the underlying
interpretation of insulation

How it Works
On 24th Mar 2010 our Lab received a product called,
NANOISOLA paint insulation, which is manufactured by
Nanofan industrial coatings LLC to be tested according to
UNI EN ISO 8990:1999 at mean temperature of 15°C.
The test was carried out through the following method;

How it Works
Two sample walls size 120×12010 cm approx, in order to
test thermal transmittancy with method of double
calibrated room according to UNI EN ISO 8990:1999 at
mean temperature of 15°C.
One sample is not treated, meaning plaster + normal
water-based paint.
The other sample is treated, meaning finished with plaster
+ 1 mm of NANOISOLA paint insulation as thermal
insulation mean.

How it Works
Wall n. 1: made by blocks of bricks thickness 8 cm with plaster on
both sides with cement compound for total thickness of 103 mm.
Wall n. 2: made of blocks as wall 1, one face with cement
compound 9 mm thickness, and one the other side cement
compound 5 mm thickness + plastic felt net (approx. 1 mm) +
finishing product of approx. 9 mm treated with NANOISOLA paint
insulation.
The results are in attachment 1 & 2.
According to the result of the experiment and survey conducted by
the Technical department, the product NANOISOLA paint insulation
is consistent with accepted technical standards and implementation
guidelines of the company.
The NANOISOLA paint insulation is eligible for use in building to
reduce energy consumption.

Wall n. 1 – none treated
Time of conditioning in the test

72 h

Time span of test

72 h

Surface temp of panel on hot side

ts1= 22.43° C

Surface temp of panel on cold side

ts2= 8.04° C

Panel average temp

= 15.235° C

(𝐭𝐭𝐬𝐬𝐬𝐬+𝐭𝐭𝐭𝐭𝐭𝐭)
𝟐𝟐

Air temp, hot side

ta1= 26.43° C

Air temp, cold side

ta2= 6.65° C

Thermal flow through measured area

Q = 32.0030 W
A = 1 m2

Useful measured area
Average measured thickness of the panel
Coefficient of thermal conductance
Surface conductance (hot side)
Surface conductance (cold side)
Coefficient of thermal transmittancy
Thermal resistancy

= 0.103 m L
𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝐭𝐭 − 𝐭𝐭𝐭𝐭𝐭𝐭)

𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝐭𝐭 – 𝐭𝐭𝐭𝐭𝐭𝐭)

𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝐭𝐭 − 𝐭𝐭𝐭𝐭𝐭𝐭)

hb =

= 8.0008 W/m2.K

hc = = 23.0237 W/m2.K

𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝟏𝟏 − 𝐭𝐭𝐭𝐭𝟐𝟐)
𝟏𝟏
𝐔𝐔

C = = 2.2240 W/m2.K

U = = 1.6179 W/m2.K

= 0.6181 m2.K/W

Wall n. 2 – NANOISOLA coated
Time of conditioning in the test

72 h

Time span of test

72 h

Surface temp of panel on hot side

ts1= 22.78° C

Surface temp of panel on cold side

ts2= 8.67° C

Panel average temp

= 15.225° C

(𝐭𝐭𝐬𝐬𝐬𝐬+𝐭𝐭𝐭𝐭𝐭𝐭)
𝟐𝟐

Air temp, hot side

ta1= 24.39° C

Air temp, cold side

ta2= 7.76° C

Thermal flow through measured area

Q = 20.8605 W
A = 1 m2

Useful measured area
Average measured thickness of the panel
Coefficient of thermal conductance
Surface conductance (hot side)
Surface conductance (cold side)
Coefficient of thermal transmittancy
Thermal resistancy

= 0.105 m L
𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝐭𝐭 − 𝐭𝐭𝐭𝐭𝐭𝐭)

𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝐭𝐭 – 𝐭𝐭𝐭𝐭𝐭𝐭)

𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝐭𝐭 − 𝐭𝐭𝐭𝐭𝐭𝐭)

hb = = 7.9925 W/m2.K

hc = = 22.9236 W/m2.K

𝐐𝐐
𝐀𝐀 (𝐭𝐭𝐭𝐭𝟏𝟏 − 𝐭𝐭𝐭𝐭𝟐𝟐)
𝟏𝟏
𝐔𝐔

C = = 1.5912 W/m2.K

U = = 1.2544 W/m2.K

= 0.7972 m2.K/W

How it Works
Results from UNI EN ISO 8990:1999:

Thermal flow, measured in watts, through the wall section coated with
NANOISOLA paint insulation was reduced by 34.80%
𝑸𝑸𝑸𝑸−𝑸𝑸𝑸𝑸
𝑸𝑸𝑸𝑸

=

𝟑𝟑𝟑𝟑.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎−𝟐𝟐𝟐𝟐.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖
𝟑𝟑𝟑𝟑.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎

= 34.81%

Thermal resistance (1/U), measured in m2*k*w1, of the wall section coated
with NANOISOLA paint insulation was increased by 28.98%.
Unano = U1 – U2 = 1.6179 – 1.2544 = 0.3635 W/m2.K
𝟏𝟏
𝟏𝟏
−
𝑼𝑼𝑼𝑼 𝑼𝑼𝑼𝑼
𝟏𝟏
𝑼𝑼𝑼𝑼

=

𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕−𝟎𝟎.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔
𝟎𝟎.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔

= 28.98%

How it Works
Test No 1:
Ambient temp: 28°c
Energy efficiency:
Evaluating the Time consumption for cooling two identical rooms, one coated
with an ordinary paint and the other coated with NANOISOLA paint insulation.
Both apartments were coated, and given enough time for the paints to dry and
cure.
Two identical cooling systems (same brand, same size) were installed in both
apartments, in order to enforce the cooling condition.
At a specific time both cooling systems were switched on, and after 30 min both
were switched off.
The temperature of both apartments were measured every 5 min using a digital
thermometers.
The data’s of both apartments were given in a form of graph data base
structures.

How it Works
Conclusion:
The room which was painted with an ordinary paint could only keep the cold
for 20 min.
The room which was painted with NANOISOLA paint insulation could keep the
cold for 100 min.
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Chart of coated room with NANOISOLA paint insulation.

How it Works
Test No 2:
Ambient temp: 28°c
Energy saving:
Evaluating the Energy consumption for cooling two identical rooms, one
coated with an ordinary paint and the other coated with NANOISOLA paint
insulation.
Both apartments were coated, and given enough time for the paints to dry and
cure.
Two identical thermostatic cooling system (same brand, same size) were
installed in both apartments, in order to enforce the cooling condition.
The first phase of the test;
The electricity meter in both apartments were red & recorded.
The thermostatic cooling system was set at 20°c, when they reached this temp
they automatically were cut off, (and when the temp increased they
automatically were switched on).
the apartment which was coated with on ordinary paint the electricity meter
showed 647.5kw/h

How it Works
The second phase of the test;
The apartment which was coated with NANOISOLA paint insulation the
electricity meter showed 7964.6kw/h

The third phase of the test;
After 24 hours, the apartment which was coated with on ordinary paint the
electricity meter showed 699.1kw/h

The fourth phase of the test;
The apartment which was coated with NANOISOLA h paint insulation the
electricity meter showed
8004.6kw/h

How it Works
Conclusion:

The apartment which was coated with on ordinary paint,
699.1 – 647.5 = 51.6 kw/h
The apartment which was coated with NANOISOLA paint insulation,
8004.6 – 7964.6 = 40 kw/h
11.6/51.6 X 100 = 22.48%

The reduction of energy consumption on the apartment which was
painted with NANOISOLA paint insulation was 22.5% energy saving.

How it Works

Before start the Test
Electricity Counter

End of the Test
Electricity Counter

The apparatus

The apparatus, as you can see in the above picture, consist of
1.
2.
3.
4.
5.

Two cylindrical shaped metal.
Two thermal sensors.
Two digital thermal screens.
Digital timer.
Two Heat lamps.

The apparatus
First we take the uncoated metal cylinder and apply 70 microns of;
we give it two weeks to fully cure, and allowing the Nano tunnels to
be created on the surface.
Then we place the coated metal cylinder & the non coated one on
the device, and the temperature of the apparatus is set to 120°C.
The time which both cylinders rich to the 120°C are recorded.
Knowing the energy consumed by the Heat lamps to reach to 120°C,
the electrical energy used can be calculated using the below formula;
P= W/T

P=power,

W=work,

T= time

The apparatus
Then the energy consumed with the coated cylinder (with NanoAyegh
insulating paint) and the energy consumed with the non coated cylinder (with
ordinary paint), is illustrated as percentage (%).
The above experiment (cylinder being coated with NanoAyegh insulating
paint) was carried out for six times, and every time the energy consumption
was calculated, and the results are as follows.
% of Energy saving

No. layers being coated

8.00%

1

23.00%

2

37.00%

3

42.70%

4

46.30%

5

49.20%

6

The apparatus
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Case Study: Oil & Gas
Issue:
A large petrochemical facility needed to stop vaporization of volatile gas by
insulating tanks efficiently.
The chemical plant is located in the Middle East where humidity between %75
to %90 makes traditional insulation materials impractical to use due to their
fast absorption of moisture.

The use of NANOISOLA Industrial Paint Insulation in a major Petrochemical company

Case Study: Oil & Gas
Solution:
Two layer application of NANOISOLA was sprayed to the large storage tanks.
NANOISOLA insulation technology was chosen for the project for the following
reasons:
 An insulating material with extremely low thermal conductivity was desired,
for maximum energy savings.
 An insulating material with strong resistance to radiant heat from the sun was
desired.
 They needed an insulation that would maintain its insulating properties in the
high humidity environment.
 They needed corrosion resistance, and an insulation that would not cause CUI
(corrosion under insulation).
During the warmest months, the ambient temperature gets as high as 55°C
(131F). When volatile gases reach temperatures in excess of 33°C (91F), it begins
to evaporate.
NANOISOLA Paint Insulation eliminated the loss of product due to evaporation.

Case Study: Oil & Gas
Issue:
 330m long Pipe line in the sizes 3” & 6” respectively needs to be insulated, using
Nano sprayable Insulating Paint. The Liquid fluid inside the pipe is 65°C, which
needs to reach ambient temperature
Solution:
 NANOISOLA Paint Insulation has been used in this case, Two (2) layers, of
NANOISOLA Industrial has been used.
 The first layer 500 microns, has been applied, (8 hour curing is needed between
every interval). All together 1 mm has been applied.

The use of NANOISOLA Industrial Paint Insulation in a Oil & Gas Producing Company

CASE STUDY - CHEMICAL PLANT
Solution:
Elimination of CUI and Reduction of Energy Use
 Customer: Chemical Plant that needed a solution for their “Brine Super
Purification Columns” being installed at their job site in the Middle East.
 Application: NANOISOLA Industrial applied in three coats to the exterior of the
large columns.
 The coatings provided both thermal insulation and corrosion resistance to
extend the lifetime of the equipment while reducing energy used for the brine
purification process.

CASE STUDY - CHEMICAL PLANT
1) OBJECTIVES





ENERGY SAVINGS
ELIMINATION OF CORROSION UNDER
INSULATION (CUI)
Water-based acrylic coating insulates, reduces energy consumption and
costs and eliminates issues with CUI.

2) BENEFITS








Thermal Insulation
Corrosion Resistance
Easy Application
Long-Term Performance
Reduction in Energy Consumption
Durability in Harsh Climate
Elimination of CUI issues

CASE STUDY - CHEMICAL PLANT
3) NOTES
 NANOISOLA coatings offer a solution to one of industries most costly
issues - Corrosion Under Insulation (CUI). By combining key performance
benefits of thermal insulation PLUS corrosion resistance in a coating which
bonds with the surface, the possibility for corrosion (which is generally
caused at the interface between the surface and traditional forms of
insulation) is eliminated.

 In addition, NANOISOLA coatings stand up
to harsh environments including high humidity,
desert or marine environments while maintaining
consistent performance over time.

More Information
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