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ABSTRACT

Heat has been used as an effective way of therapy for long time. While the overall quality of warmth is
related to comfort and relaxation, heat therapy provides both pain relief and healing benefits for many
types of pain. Heat therapy can be provided quickly and inexpensively in the form of heating pads,
which can be applied safely to the affected areas. Thermal conductivity of different fibres have been
studied and properties of graphene powder also studied for improving the efficiency.
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1. INTRODUCTION:

Applying heat to an inflamed area will dilate the blood vessels, promote blood flow, and help
sore and tightened muscles relax. Improved circulation can help eliminate the buildup of lactic acid
waste occurs after some types of exercise. Heat is also psychologically reassuring, which can enhance
its analgesic properties. Heat therapy is usually more effective than cold at treating chronic muscle pain
or sore joints caused by arthritis. Heat therapy works by improving circulation and blood flow to a
particular area due to increased temperature. Increasing the temperature of the afflicted area even
slightly can soothe discomfort and increase muscle flexibility. Heat therapy can relax and soothe
muscles and heal damaged tissue.

1.1 HEAT GENERATION:

The selection of electric heating materials depends on inherent resistance to the current flow to
produce heat. Copper wire doesn’t produce sufficiently heat when conducts electricity. Hence for an
alloy as wire, rod, strip or ribbon to treat as an electric heating element it should oppose the flow of
electricity.

Generally common steels and alloys like stainless steel prevent the electricity flow. This property
term is known as resistivity. The technically suitable designation would be ohm. If resistivity solely
was considered as the major factor for an electric heating element, the option could be from several
alloy materials in a wide array of cost. By its extreme nature, an electric heating element gets hot often
red hot and ordinary alloys cannot endure such extent of heat for a long period. They fail and it is
called as poor life as a heating element.

The alloy families were prepared traditionally with suitable combination of two certain properties:

1.High electric resistivity
2.Prolonged service life, endurance potential as a heating material
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NICKEL-CHROMIUM ALLOYS
80 Nickel 20 Chromium 650 ohm
70 Nickel 30 Chromium 710 ohm
60 Nickel 16 Chromium Rem Iron 675 ohm
35 Nickel 20 Chromium Rem Iron 610 ohm

2. METHODOLOGY:

STEP 1: PREPARE A FABRIC:

001. We are using a non woven fabric as a heat transfer medium and powdered
Graphene for good thermal conductivity.

02. The woven or Knitted fabric is used for covering the whole setup of electric circuit and transfer
medium.

STEP 2: MAKE AN ELECTRIC CIRCUIT:

01. The insulated heating wire is used for produce a heat. The type of cable is very important for
differential heat produce and the length of the wire also plays a vital role.

02. An Alternate Current (AC) is converted into Direct Current (DC) using a Rectifier or AC-DC
converter to provide enough heat.

[03. Sew the resistance wire in a sheet as a zigzag wave like structure.

STEP 3 : END PROCESS:

O1. The terminals of the wire is connected to the adapter or a battery.
(2. The wire sewed sheet is placed between the Non woven.
03. Finally the whole setup is covered using the woven or knitted fabric.

3. THERMAL CONDUCTIVITY OF FIBRES:

Factors affecting thermal conductivity:
Thermal conductivity mainly depends on following matters.

Temperature: The temperature dependence of thermal conductivity for amorphous polymers increases
gradually in the glassy resign and decreases slowly or remains constant in the rubbery region. For
crystalline polymers, thermal conductivity decreases steadily with the increase in temperature below .
At temperature above , it behaves in a similar way as amorphous polymers.

Degree of crystallinity: Thermal conductivity depends on the degree of crystallinity; a polymer with
highly crystalline and ordered structure will have higher conductivity than amorphous polymer.

Density of polymer: The thermal conductivity increases with the increasing of density of polymer.

Orientation of chain segments: Thermal conductivity of polymer is highly dependent on the polymer
chain segment orientation. This is because thermal energy transports more efficient along the polymer
chain. Crystalline polymers have highly oriented chain segments, and therefore have higher thermal
conductivity than amorphous polymers.

Structure: The cell size of foamed polymer may also have an effect on thermal conductivity. Smaller

foam cell size tend to lower thermal conductivity. Most foamed polymers have thermal conductivity
values in the order of , which is about 10 times less than the same polymers.
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4. INCREASE THERMAL CONDUCTIVITY:

Thermal transport in graphene is a thriving area of research, thanks to graphene’s extraordinary
heat conductivity properties and its potential for use in thermal management applications.

The measured thermal conductivity of graphene is in the range 3000 - 5000 W/mK at room temperature,
an exceptional figure compared with the thermal conductivity of pyrolytic graphite of approximately
2000 W-m—-1-K—1 at room temperature. There are, however, other researches that estimate that this
number is exaggerated, and that the in-plane thermal conductivity of graphene at room temperature is
about 2000-4000 W-m—1-K~1 for freely suspended samples. This number is still among the highest of
any known material.

The thermal properties of graphene oxide containing hydroxyl and epoxy functional groups were
studied using non-equilibrium molecular dynamics to understand the thermal transport phenomena
involved and the structure factors limiting heat conduction. Estimates were given in terms of phonon
mean free paths for the reduction in thermal conductivity by interior defects due to scattering. The
mechanism of phonon transport in the graphene oxide was discussed. The results indicated that the
degree of oxidation can significantly affect the thermal performance of graphene oxide.
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A low degree of oxidation is necessary to enhance the phonon transport properties of graphene oxide
and reduce the probability of phonon-defect scattering. Phonon transport in graphene oxide with a high
degree of oxidation is governed by the mean free path of phonons associated with scattering from
interior defects. Oxygen-containing functional groups can adversely affect performance and reduce the
efficiency of phonon transport in graphene oxide due to phonon mean free paths limited mainly by
interior defects. The calculated intrinsic thermal conductivity of graphene oxide at room temperature is
about 72 W/(m K) with an oxidation degree of 0.35 and about 670 W/(m K) with an oxidation degree
of 0.05. The phonon mean free path decreases with increasing the degree of oxidation due to enhanced
phonon-defect scattering, making the thermal conductivity very sensitive to the concentration of
oxygen-containing functional groups.
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5.CONCLUSION:

1.

2.

By providing a desirable heat produced from a pad is much enough for keep the blood flow
return to normal state.

The heat is induced by a electrical circuit by which the temperature can be adjustable by the
controller.

The fiber material used for the heating pad have a good thermal flow or to increase the
thermal flow powdered graphene may use.

After various study the thermal conductivity of fiber can be increase by Graphene Oxide in a
effective way.

However the heating pad can produce desirable heat, the efficiency should be increased by
applying the powdered graphene oxide on the fibre.

6.REFERENCES:

8.

9.

Rossi D, Carpi F, Lorussi F. Electro active fabrics and  wearable bio monitoring devices.
AUTEX Res J. 2003;3(4):180-185.

Van Langehove L. Smart textiles for medicine and healthcare: materials, systems and
applications. CRC Press, New York; 2007. p. 90.

Wang F, Gao C, Kuklane K, et al. A review of technology of personal heating garments. Int J
Occup Saf Ergon. 2010;16(3):387—404.

Ozan K, Ender B, Ozge S. Implementation of steel-based fabric panels in a heated garment
design. Text Res J. 2009;79(16):1427—1437.

Ozan K and Ender B. Heating behaviors of metallic textile structures. Int J Cloth Sci Technol.
2009;21(2/3):127-136.

Tong J, Ding F, Tao X, et al. Temperature effect on the conductivity of knitted fabrics
embedded with conducting yarns. Text Res J. 2014;84(17):1849—-1857.

Chirls, Stuart. "Electric Blanket Market Heats Up." HFN (April 19, 1999): 10.
Farley, Dixie. "The ELF in Your Electric Blanket." FDA Consumer (December 1992): 22.

Hannam, Sean. "Blanket Coverage." ER Magazine 12, 9 (September 2000): 40.

10. Stix, Gary. "Field Effects." Scientific American (December 1990): 122-123.

11. Hao L, Yi Z, Li C, et al. Development of flexible heating fabric based on conductive filaments.

15657

Measurement. 2012;45(7):1855-1865.

www.ijariie.com

IJARIIE-ISSN(O)-2395-4396

1334



