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ELECTROSPINNING (Why Electrospinning ?)

The electrospinning process is one of the simplest and most diverse methods of producing a variety of nanofiber 
structures such as hollow, core-shell and porous nanofibers with uniform diameters. This method is similar to the 
commercial production of microfibers by mechanical spinning, except that it creates an electrostatic repulsion 
between surface loads (instead of shear or mechanical force) to continuously reduce the diameter of the 
viscoelastic jet. Compared to mechanical spinning, electrostatic or electrospinning spinning has the ability to 
produce smaller diameter fibers. The electrospinning process is very similar to the electrostatic or electrospray 
spraying process. In both methods, high voltage is used to form the liquid jet. In the electrospray process, very 
small particles are sprayed onto the surface of the substrate during a continuous flow break from the soluble jet 
(often at low viscosity). In the electrospinning process, as a solution, solid fibers are produced by evaporating the 
solvent in a continuous jet from the solution. This jet is continuously formed due to the presence of electrostatic 
forces due to surface electric charges.

ARMAN TECHNOLOGY (Why This Machine ?)

Introduction
NANOFIBERS (Why Nanofibers ?)

One of the most important types of nanostructures are 
nanofibers. The nonwoven textile industry generally 
considers fibers less than one micron in diameter as 
nanofibers. By reducing the diameter from microns to a 
few hundred nanometers, nanofibers can offer amazing 
properties such as a very high surface-to-volume ratio, 
flexibility and good mechanical performance compared to 
conventionally known materials. These outstanding 
properties make nanofibers a suitable choice for many 
important tasks, including medical applications, tissue 
engineering, advanced aerospace technology, capacitors, 
transistors, drug releasers, batteries, fuel cells, catalysts, 
composite reinforcement, Protective clothing, sensors, 
insulation and energy storage, cosmetics, etc.

This electrospinning device uses a nozzle-less system (capillary 
free) which is a modified electrospinning method. In this method, 
the high voltage power supply is connected to the metal roller 
inside the solution bath and the roller rotates the solution upwards 
and due to the potential difference between the collector at the 
top and the rollers, the jets are formed and towards They collect 
and form nanofibers on its surface. This modified process for the 
production of nanofibers is known as the Nanospider, in which 
there is no need to use syringes, capillaries or needles, in which 
only the polymer solution is placed in an electric field using a 
rotating cylinder electrode to produce a jet they give. The 
advantages of this method include high production of nanofibers
and easy maintenance of equipment. 

Nanofibers can be made of different materials, the most important of which are polymer nanofibers and ceramic 
nanofibers. Polymer nanofibers can be spun using a variety of polymers including organic polymers, high 
performance polymers, blend polymers and biopolymers.
Low density, high porosity, good mechanical and structural properties with high flexibility, extremely high ratio of 
surface area to mass, large volume, potential for participation with active chemistry, filter properties, layer 
thinness, high permeability, very low weight and capability Reducing and increasing porosity has made nanofibers
suitable for the above applications.
The most researched fields of nanofibers are in the fields of medical engineering, filtration (types of filters), 
composites, energy, electronics, security, defense, and most recently in clothing.



Application 1/3

- FILTRATION
One of the applications of electrospinning is the use of electrospun fibers in the filtration and filter 
making industries . Nanofiber layers have properties such as high specific surface area, high porosity, 
very fine pores, low weight and thickness and high air permeability.
Filtration and membrane processes are widely used in a variety of industries. Woven and non-woven 
micro / nano fiber filters are used for power plants, petrochemicals, sewage disposal, fiber 
manufacturing, food and cement industries. In the filtration process, it is important to improve the 
filtration efficiency, as coatings on nanofibers are one of the ways to achieve this. Polymeric 
membranes, on the other hand, have a wide range of separation applications such as water 
desalination, wastewater treatment, gas separation and protective clothing production.
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Filter presses and non-woven fiber production line

Cement Baghaus filters

Baghaus filters for steel production lines

Filters for pressing food production line

Wastewater treatment membranes

Water desalination membranes

Nanofibers in filters for protective equipment such 
as Facemasks, Medical gowns, Protective clothing

- TISSUE  ENGINEERING
In tissue engineering, the required living and active 
tissue is created using living cells in conjunction 
with a matrix or scaffold that assists in the tissue 
formation process. Three-dimensional networks of 
nanofibers containing proteins as synthetic 
scaffolds can provide a good environment for cell 
growth, Reproduction and proliferation, and are 
used for the growth of natural tissue in the human 
body.

- DRUG  DELIVERY
Composite nanofibers can 
be electrospun directly from 
biocompatible polymers 
with the drug, thus creating 
a very large surface area for 
the drug particles to settle. 
Thus, the efficiency of 
effective drug delivery to the 
target tissue will be 
increased and the harm of 
drug spread throughout the 
body will be prevented.
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- WOUND  DRESSING
Nanofibers made of body-compatible polymers with special properties and structures can be used to 
treat wounds or burns. The abundant pores of the nanofiber layer, while facilitating the penetration of 
oxygen into the wound, prevent the accumulation of fluid at the wound site. On the other hand, the 
small size of the holes prevents the penetration of bacteria and makes it suitable for use as a wound 
dressing. In addition, the flexibility of the electrospinning process allows polymers to be spun with 
drugs or proteins. In this way, the fiber layers can be prepared from a mixture of polymer and drug that 
has a medical structure that is capable of passing air and moist vapors from the wound while 
preventing the entry of bacteria and also the release of the drug to the wound healing process. 
Intensity increases.

- MEDICAL  TEXTILE   MATERIALS
In describing the medical applications of nanofibers, in addition to tissue engineering, drug delivery and 
delivery systems, wound dressings, prostheses and biosensors, and artificial blood vessels, medical 
masks can also be mentioned.
The mask made of nanofibers consists of several layers, one of the middle layers of which contains 
nanofibers. The nanofiber layer is used to prevent the entry of harmful micron particles such as dust, 
pathogens into the human respiratory system, which are exposed to humans in cities, workplaces, 
medical centers and hospitals.

- COMPOSITES
One of the most important applications of nanofibers or carbon nanotubes is as a reinforcement, which 
creates excellent structural properties in composites. Textile composites used in the automotive 
industry are the most important products of this group, which are specifically designed and 
manufactured for the automotive industry. Applications of these composites include car body and floor 
coverings. Military composites are high-tech composites that have optimal mechanical and physical 
properties. Textile building composites are among the most widely used textile composites due to their 
suitable strength properties, lightness, sound and heat insulation, the possibility of creating different 
designs and other properties used in construction.
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- SENSORS
Another technology in the field of nanofibers is their use in the manufacture of delicate electrical 
components and machines such as sensors and actuators. Sensors are components that react to physical 
or chemical stimuli such as gas concentrations, thermal energy, electromagnetic energy, sound, pressure, 
etc., and convert the results of these reactions into electrical signals. Electrospun polymer nanofibers, due 
to their high surface-to-volume ratio, increase the sensitivity and performance of sensors and can be used 
as gas sensors, chemical sensors, optical sensors, biosensors, etc

Other Applications

- SOLAR  CELL

- FUEL  CELL  ELECTRODES

- ELECTRODES  Of   LI-ION  BATTERIES

- …

- ENERGY STORAGE
The use of latent heat storage systems using PCM phase change 
materials is an effective way to store energy and is one of the new 
renewable energy sources. Phase change materials store heat 
energy as latent heat during the melting process and release this 
energy during freezing. Today, the use of these materials in textiles 
has helped to improve their thermal and cooling properties. There 
are several methods for this purpose, such as veneering, spraying, 
and encapsulation. Also, one of the newest approaches to 
knowledge of phase change materials is the use of nanofiber 
technology in order to dimensional stability of these materials.

- NANOFIBERS  IN  COSMETICS: 
Skin protection masks, such as topical ointments that are commonly 
used, may cause particles or liquids to enter sensitive areas of the 
body, such as the eyes and nose. Many of these are used as sprays. 
Today, we try to use fibrous materials in this field. For this purpose, 
electrospun polymer nanofibers are used as a skin protective mask 
to treat and cleanse the skin. Such masks control the consumption 
and speed of material delivery to the skin due to their very small 
pores and very high specific surface area. Also, due to the flexibility 
of the nanofiber layer, these masks can be easily placed on different 
parts of the skin. 



About   ARMAN Machine  
Arman Research and Technology Group, using the capabilities of its experts, has the ability and experience 
to produce electrospinning machines without nozzles and set-up the production lines of nanofibers on an 
industrial scale. In this production line, the nozzle-less electrospinning method is used with a specially 
drum as a spinneret called Porcupine designed by Arman Research and Technology Group.

• Industrial production technology for nanofibers.
• Polymeric solution preparation line for 

continuous electrospinning.
• Three electrospinning units with the separate 

control capability.
• The capability of electrospinning various 

polymers, polymer mixtures and mixtures of 
polymers and nanomaterials .

• PLC system for control different parts.
• Stainless steel (SS304) solution storage tanks.
• Spinneret drum made of SS304 with height and 

speed adjustment capability.
• SS304 nanofibers collector plates.
• Adjustable High voltage for each unit.
• Three drums including raw substrate feeding 

drum, nanofibrous fabric (product) take-up drum 
and substrate (paper/fabric)  feeding drum.

• Strong ventilation system to remove solvent from 
the electrospinning chamber.

• Control the temperature of the electrospinning
chamber

MODEL
Model Name : ARMAN  Machine (AR-ES 305  Model)

Description : Industrial Scale nozzle-less 
electrospinning method (With 3 Porcupine drum 
Spinneret Unit)
Spinning- Type : Bottom-Up  Spinning
Width of  Web Nanofiber:  500 mm

SPECIFICATIONS  &  CAPABILITIE

Product 
types

Coating Surface 

Density

gr/𝒎𝟐

production 
speed
𝒎𝟐/day

0.1 - 0.7 Up to  2000 

0.7 - 1.2 Up to  1000

1.2 - 1.5 Up to  500

1.5 - 3 Up to   200

FEATURES OF PRODUCT
Fiber Diameter: 70- 500 nm
Types of  Products: Nanofibers produced by the 
machine can be classified based on the amount 
of density required on the substrate, Which 
directly affects the production speed. The 
required density is also suggested according to 
the application of that product.

Average Efficiency of Product ( 1 to 3 layers)
For aerosol particle with diameter  0.3-2.5 

63 % 81 % 97 % 99 %



AUTOMATION
LED  Illumination on/off

Exhaust  Fan On/OFF

Winding  On/Off

Winding Speed Adjustment

Coating Homogeneity System Speed Adjustment

Spinning Distance Adjustment

Pump 1-2  On/Off   and  Flow Rate Adjustment

Voltage Adjustment

Temperature Adjustment

TECHNICAL  REQUIREMENTS
Electricity Required :  220v Single Phase

Area:  8*5 𝒎𝟐

EXPERIENCED  POLYMERS
Polyacrylonitrile Solved In DMF  

For Electrospinning Any Other Polymer, The 

Features of  the Product and The Machine and 

Also the Process Conditions Are Different.

Different magnifications of  SEM  (Scanning Electron Microscope)  images of product sample



Portfolio of products and projects
Arman Research and Technology Group is one of the first technology and pioneering units in 
Amirkabir University of Technology and  Isfahan University of Technology . This group started its 
technology activities in 2011 and has been located in the innovation centers of the universities.  
Arman Research and Technology Group works in various fields of advanced fiber structures and in 
the specialized fields of polymers, membranes and micro nano fiber structures. This group includes 
various workgroups including Electro Textile, MedicaTextile, Fiber Filters and Membranes, Fiber 
Structural Composites and Mechatrotex.

A set of instructions such as pre-commissioning, commissioning and HSE 
documentation and also Repair and Maintenance instructions prepared in separate 
documents that will be delivered to the buyer.
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