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Abstract: Nanotechnology is currently human’s most developed technology whose strategies in case
of energies, especially the solar energy, influence all the energy systems. With climatic architecture
and sustainable architecture coming into focus, solar constructions’ design gets more important and it
is obvious that solar systems’ efficiency and functionality, needs updating and using the new
technologies. Thus, in this essay, the function of Nanotechnology in different sections of solar systems
such as receiving and absorbing the energy, energy transformation and energy preservation and storage
in all the active, passive and hybrid systems are discussed. Using the Nanostructure materials has made
the solar cells and collectors more inexpensive, more available and more flexible and has extended
their consumption up to the domestic use. Also, the self cleaning and light controlling features in
Nanoglasses and different changeable characteristics in Nanocoatings, increases the solar systems’
functionality. The coatings are energy absorbent and their color automatically changes depending on
the need for energy absorption. In addition to the energy production approaches, improving the
insulation systems of the building is the most influential way in enhancing the efficiency.
Nanotechnology makes it possible to produce more functional thermal insulators which are much
lighter, thinner and more protective against all the three types of heat transfer including radiation,
conduction and convection.

Key words: Solar Systems— Nanotechnology- Nanocoating - Solar Nanocell - Nanoglass —
Nanoinsulation.

INTRODUCTION

It is now several decades that the world’ s attention has been attracted to the energy crisis and the necessity
of renewal energy use. Although this issue is still of importance, nowadays the focus is on finding more
efficient, more helpful and more inexpensive ways of using these energies by applying the new technologies.

Nanotechnology is currently human’s most developed technology and its importance will be even more
with the notion of clean and sustainable energy coming into focus (Turani, Ahmadreza. 2008). Nanotechnology
will cause great impacts on different sciences, engineering and industries (J. Lee, S.H. Mahendra and P.J.J.
Alvarez. 2010). The possibility of proper provision of building materials with the intended features in various
parts of the building and cooling/heating installations and facilities according to our needs and demands will
play a great role in decreasing the energy consumption directly and indirectly (NajafiMotiee, Mansour and
Doroudi, Zohre. 2006). The strategies of Nanotechnology in energy field, especially the solar energy, influences
all the energy absorption, transformation and storing systems.

The Nature of Nanotechnology:

Nanotechnology is a name that refers to a productive technology and is ascertained when it has the
capability to make things out of atoms. In this case, it creates the power to rearrange the materials with atomic
accuracy (Akhavan, Ali and Others. 2001). One Nanometer is one millionth of a meter which is eighty times
thinner than a hair and its volume is 5 to 10 atoms (Leydecker, Sylvia. 2008). Nanotechnology and Nano-
science have the power to control the material in Nano-metric dimensions (molecular) and can use the features
and phenomena of this dimension in new materials, tools and systems. The main purpose of the Nanotechnology
researches is to shape the new combinations or to make some changes in the available materials.
Nanotechnology is used in Electronics, Biology, Genetics and Aviation and even in the Energy studies
(NajafiMotiee, Mansour and Doroudi, Zohre. 2006).

Nanotechnology in Buildings:

Construction industry is one of those sections which will be benefitted with Nanotech’s extraordinary
performance and new functions. The use of Nano-materials must not only be considered for improving
materials’ features and functions but also for energy preservation (J. Lee, S.H. Mahendra and P.J.J. Alvarez.
2010). A low-consuming building uses the energy resources much better than the traditional ones. This building
has thermal insulator with high performance and least thermal bridges, benefits from solar energy and saves the
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produced heat and uses it again (L. Berevoescu, V. Stoian and D. Dan. 2009). Future buildings must be capable
to enhance the efficiency, increase the security and prevent from the energy loss by using the new technologies
and making healthier environment (NajafiMotiee, Mansour and Doroudi, Zohre. 2006). Controlling Nano-
structures and combining and making new materials for achieving modern ways used in buildings, is very
promising for energy management in buildings, especially the future buildings and cities (NajafiMotiee,
Mansour and Doroudi, Zohre. 2006).

Solar Systems:

Solar energy systems are classified into three groups: Active, Passive and Hybrid (Sabernezhad, Zhaleh.
2006). In active solar system, electric and mechanic systems are used to receive and transfer the energy. While
in passive solar system, gathering the light and heat of the sun, is done without the interference of other
equipment and in fact the constructional elements, do the energy reception, absorption and distribution elements,
themselves (Sabernezhad, Zhaleh. 2006). In hybrid systems, active and passive systems are used
simultaneously. This means that except the building’ s main components, the needed mechanic or electric
elements are added to the building to enhance the energy efficiency of the system (Sabernezhad, Zhaleh. 2006).

With climatic and sustainable architecture coming into focus, solar buildings’ design gets more important
and it is obvious that solar systems’ efficiency and functionality, needs being up-to-date and using the new
technologies. Thus, in this part, the function of Nanotechnology in common sections of all solar systems such as
receiving and absorbing the energy, energy transformation and energy preservation and storage are mentioned.

Solar Energy Reception and Absorption Systems:

Receivers that receive the solar energy are directly under the solar radiation and usually have transparent
glass surfaces (Sabernezhad, Zhaleh. 2006).

Absorbers absorb produced energy in receiver systems directly or indirectly. So a energy absorber material
is used to convert solar energy to thermal energy (Sabernezhad, Zhaleh. 2006).

Nano Glasses:

In passive solar systems in which the received solar heat is directly used, glass and transparent surface have
great importance. In systems like Trombe wall and solar greenhouse that are dependent to the heat from solar
radiation, the impurity and opacity of the glass surface influences the amount of light passing through the glass
and decreases the system’ s efficiency.

Also in active solar systems in which glass surfaces or solar mirrors absorb and gather the sun’ s light, the
permanent cleanness of these surfaces is very important, which is usually a difficult and costly job.

Fig. 2: Direct Solar Energy in Reception Trombe Wall.
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If we look at the glass surface by means of a microscope, we see that glass surfaces are not completely
smooth. So when water or any other pollution gets spilled on them, they stick easily. Glasses made by Nanotech
allow these pollutions to combine with water and thus without any other materials’ interference slip off the
glass. Also these materials cannot be removed off the glass surface by means of water, detergents or physical
pressure (Http: //www.iran-eng.com/showthread.php / 135621. January, 2011). This material is not a layer
which can be pulled over the surfaces; instead it is a chemical change in molecule level which protects surfaces
from pollutions. This hydrophobic combination does not let water or any other particle get on the glass surface.
Nano -particles stick on surface molecules and prevent any other materials from permeating onto the surfaces
(Http: /lwww.iran-eng.com/showthread.php / 135621. January, 2011). Energy controlling glasses, in addition to
having variety in color and other features, can save energy up to 85 percent in winter and up to 80 percent in
summer by highly decreasing the passing ultraviolet and infrared waves and adjusting the visible light
passage(Http: //www.bhrc.ac.ir / portal. January, 2011).

Fig. 4: Sunlight Controlling Glasses.

Nano-structured Coatings:

Sun heat absorption in active and passive systems, needs some materials which should absorb sunray and
transform it into thermal energy. In new technologies, the focus is on this matter that these materials be
produced with high thermal feature and cheaper and faster executive capability than the old types.

One of the functional branches of Nanotechnology in various industries is Nano-coatings. Nano-structured
coatings in most cases have more benefits than the ordinary coatings. In fact, we can say that Nano.

Coatings are types of thin layers that either their dimensions are Nano metrical or they have a background
in which tiny Nano-metrical particles are dispersed and have given them special features (Http: //www.iran-
eng.com / showthread. Php / 135621. January, 2011).

Nano-coatings are one of the main functions of Nanotech in construction (Z. Ge and Z. Gao. 2008). Energy
absorbent coatings, like the plants that absorb the sunlight and transform it into chemical energy needed for its
growth, absorb the sunlight and transform it into electric energy. (Http://www.greendimensions.wikidot.com /
Nanotechnology-in-architecture November, 2010).

Some colors made by Nano-structured materials, change colors according to the temperature. For instance,
they are white in warm weather and black in cold weather (Ghazi Nouri, SeyedSepehr. 2001) and their color
automatically changes depending on the need for energy absorption.

1452



Aust. J. Basic & Appl. Sci., 5(11): 1450-1456, 2011

Fig. 5: Self-cleaning coatings which change color according to the outside temperature.

Solar Energy Transformation Systems:

In solar active and passive systems, solar thermal energy gets transformed into electric energy by means of
solar transformers.

Nanotech promises salient developments in solar energy transformation and storage, thermo-electric
transformers, batteries and highly useful fuel cells (NajafiMotiee, Mansour and Doroudi, Zohre. 2006).

Nano-science’ s function in solar energy transformation systems has caused the creation of the new
mechanisms with better functionality and lower costs. Nowadays, much improved and cheaper solar panels are
designed that can be used in domestic scale. They act very well especially for producing light even in cloudy
weather (Fouad EI-Samny, Maged. 2008).

Solar Nano Cells:

Using Nanotech makes solar energy and the buildings which use the solar energy as the electricity
transformer, more inexpensive, more available and more flexible and by increasing their compatibility with the
environment, the construction and electric facilities, enhances their capacities (Dorudian, Yasin. 2008).

Plastic solar cells with their flexibility have more compatibility with the building view. Soon with the
Nanotech capacities, the entire outer skin of building, including the views and the roof, will act as solar energy
absorbent for construction needs (Dorudian, Yasin. 2008).

One of the solar energy transformation systems is photovoltaic system in which, the sunlight by using
special mechanisms, gets transformed into electricity (NoroozilLavasani, Kaveh and Bazargan, Mohammad
Hossein. 2009).

Solar cell sensitized with pigment is from the thin-layer solar cells family and the photovoltaic cells third
generation that in recent years have been in focus for the facility of their manufacturing and their proper
function. Photovoltaic process in solar cells sensitized with pigment, is the simulated model of photosynthesis in
plants. In these cells, the process of electron transfer and the electricity production is done on the basis of
photoelectrochemical mechanisms and the light absorption in the cell is performed by the pigment molecules
adsorbed in Nano Chrystal film (NorooziLavasani, Kaveh and Bazargan, Mohammad Hossein. 2009).

Solar Energy Perseverance and Storage Systems:

The efficiency and functionality of the solar energy production in active and passive systems, either in the
form of thermal energy or in the form of electric energy, needs to be saved and stored.

In addition to the energy production ways, we need much better approaches for storing energy. Super
batteries compatible with the environment which have huge capacities are one of the achievements (Fouad El-
Samny, Maged, 2008).

Creating super capacitors for storing energy is not far reaching and thus the solar energy produced in the
day can be stored to be used in the night or the solar energy produced in the summer can be stored to be used in
the winter (Ghazi Nouri, SeyedSepehr, 2001).

Nanolnsulators:

Improving the insulation system of the buildings is one of the fastest and most influential ways in order to
increase the efficiency and consequently leads to saving the energy (18). The need for energy use in building,
causes the increase in old insulators’ thickness which means the walls, roofs and floors get bigger and the
internal available dimension get smaller (L. Berevoescu, V. Stoian and D. Dan. 2009). Nanotech makes it
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possible to produce thermal insulators with higher functionality that are much lighter and thinner than the old
ones.

So in order to install the new insulators in the buildings there is no need to change the windows or the other
component’ s sizes; the problem which exists in working with the traditional insulators (L. Berevoescu, V.
Stoian and D. Dan. 2009). Aesthetically, the possibility of light and similar views is the other benefits of these
insulators (Leydecker, Sylvia. 2008).

One of the other Nanotechnologies, Nansulate, is a new material from Nanotech which is a good thermal
insulator against all the three types of heat transfer including radiation, conduction and convection (18). This
coating can be put from the inside or the outside of the building, because it can impede the heat transfer from
both sides. Anyway, all the surfaces which are in contact with the outer environment (Fig.6) should be insulated
(Tavaffogh, Morteza and Omidi, Hooshyar and Safari, Rasoul. 2006).
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Fig. 6: Nano-structured insulators can be installed in the buildings and in any surface without any change.

Heat transfer in Nano-insulators with maximum heat power and minimum thickness, compared to the old
insulators like polystyrene, is ten times lower and their useful life is 30 to 50 years. These insulators whose
thickness is 2 to 40 millimeter wide, not only in constructions but also in insulation of the industries tube lines
and energy resources have great efficiency (Ahmad Omar Hemeida, Fahd AbdElaziz. 2010).

Fig. 7: Nano-structured insulators which be used in buildings as easy as joinery.

One of the other Nano-insulators is Aerogel which looks like glass but has a very high melting point (1200
centigrade). If Aerogel gets used as the light-passing panel in the windowpanes, it can pass the light properly
and also can act as a great thermal and acoustic insulator. The energy efficiency in Aerogel is approximately two
to four times higher than that of old materials such as polystyrene, rock wool and cellulose (L. Berevoescu, V.
Stoian and D. Dan. 2009).

The new generations of the Nano-insulators are transparent foams like glass which can be used on any
internal surface. These materials show extraordinary traits with particles in molecular scale thinner than a color
layer (NorooziLavasani, Kaveh and Bazargan, Mohammad Hossein. 2009). Thus, maybe one day buildings can
be insulated as easy as being painted.
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Fig. 8: using Aerogel as the light-passing panel.

Nano-Color Insulation:

It can be claimed that Nano-color coating, is the most insulating material in the world that acts like a
thermal dam against all the three types of heat transfer including radiation, conduction and convection. In other
words, Nano-color insulation by using Nanotech has been able to accomplish the producing of thermal
insulation with thin-layer coating having anti-bacterial and anti-mold traits besides meeting the environmental
issues (Http: //www.iran-eng.com/showthread.php / 135621. January, 2011). The low ratio of heat transfer
(0.017 W/mK) shows that the heat hardly gets transferred and the insulator is a good one. Also, because of the
low mass and the vast area, the radiation heat transfer will be low (Http: //www.iran-eng.com / showthread.php/
135621. January, 2011). Nano-color insulator because of its highly hydrophobic structure has anti-corrosion trait
and is the only product in the world that has these two traits that are insulation and anti-corrosion at the same
time (Http: // www.iran-eng.com/showthread.php / 135621. January,2011).

Conclusion:

Energy crisis in the recent century has led to attempts to use natural energies, especially solar energy. With
the growing need to the energy, using the new technologies for increasing the efficiency and decreasing the
solar energy production and transformation systems costs is necessary. Hence, it is expected that the use of
Nanotech and Nano-structured materials in the solar systems elements and particles have the following results:
1. The Nanotechnology’s achievement with unchangeable characteristics and high compatibility eliminates the
limitations of solar buildings and systems design in various climatic conditions.

2. Nanotechnology by producing solar cells and collectors in small sizes with lighter weights and lower costs
extends solar energy’s consumption up to domestic use.

3. Using the coatings, glasses and Nano-structured insulators increases the functionality of the passive solar
systems as a complementary system for producing and storing the heat.

4. The use of Nano-structured materials in solar systems’ components (active or passive) decreases the cost of
repairing and maintenance besides increasing the useful life of these systems.
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