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Abstract

Objective: To give a concept for Designing an Arduino based device for treatment of a sweating disorder
for the patient suffering from hypohidrosis and anhidrosis sweating conditions, by using Thermoelectric
cooler which follows the principle of Peltier effect.
Methods: The whole system is based on cooling properties of the thermoelectric cooler (TEC),
(operating voltage 0-15.2V DC and 0-6A) and temperature sensor LM35 (Operating voltage 4-30 volts)
detection. The device operating system is controlled by the Arduino Uno R3 (Operating voltage 5v, Input
voltage 7-12V) programming and powered by a lipo battery. If body temperature exceeds >37°C then
Arduino will send signal to relay D2 Vmax (3.5 VDC-33.6 VDC) to turn on TEC and then TEC start
cooling from one side that is attached to the skin and exhales heat from another side by heat sink fan
until the body temperature of specific body area under TEC reaches to the normal body temperature.
Results: TEC voltage is inversely proportional to the change in temperature, so when the body
temperature increases with respect to atmospheric temperature then TEC voltage decreases which
eventually cause an increase in temperature of cooling side of TEC. When TEC voltage is 2.5V then the
temperature at the cooling side will be 15.5°C. When TEC voltage is 3.5V then the temperature at the
cooling side will be 12.5°C. When TEC voltage is 4.9V then the temperature at the cooling side will be
6.8°C. When TEC voltage is 6.2V then the temperature at the cooling side will be 3.1°C. When TEC
voltage is 10.2V then the temperature at the cooling side will be 2.9°C.
Conclusion: This device can be very helpful for treating patients suffering from Hypohidrosis and
anhidrosis and with the help of this device patient can go for a normal life.
Significance: This device will be very useful in medical and commercial point of view it will help to cure
the sweating disorder and it can provide comfort, practicality, and mobility to the patient. It lowers the
body temperature in an efficient way and it is also less expensive and it can be helpful for the preventing
heat stroke in summer days, besides treating anhidrosis and Hypohidrosis patient it can be helpful for
the people who work in warmer areas.
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Introduction
Sweating is the body’s way of cooling itself off. Some people
are not able to sweat normally because their sweat glands do
not function properly; this condition is known as hypohidrosis
or anhidrosis [1]. Any abnormality in the ectodermic layer is
called ectodermic dysplasia which includes hypohidrotic
ectodermic dysplasia [2]. It is a type of malfunctioning in
working of sweat glands. When some people have a critical
sweating disorder, includes lack of complete sweating in the
body is termed as anhidrosis [3] while Hypohidrosis is termed
as improper sweating of the body when the patient faces
thermal changes. So, both these condition cause dysfunction in
the human sweating mechanism. The improper anatomical and
biochemical mechanisms of sweat secretion may lead to

hyperthermia and malfunctioning of multiple organs in the
human systems [4]. It can affect one’s entire body, a single
area, or scattered areas. The inability of a person to sweat
normally can cause overheating. This can lead to heat stroke,
which is a potentially life-threatening condition [5]. So these
patients will suffer from serious glandular and hormonal
disorder and they cannot survive easily during harsh sunny
days. As a result, these patients cannot face high temperature
and their life is bounded to their homes only. They cannot go
outside on hot summer days so the purpose of this motivational
research is to provide a device which helps these patients by
using thermoelectric cooler based on Peltier effect [6,7].
Hypohidrosis can cause dysfunction of various organs in the
human body [7]. It can also cause hyperthermia which finally
results in heat stroke and nervous breakdown [8]. This disease
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can affect the entire body, or it can also affect a single area of
the body, or it can be spotted in various areas of the body.
These patients are unable to adapt physiologically to the heat
load and this manifests as malaise, dizziness, palpitations
which followed by hyperpyrexia in a hot environment [9,10].
There are different condition that causes Hypohidrosis such as
Ross Syndrome [11], Psoriasis [12], Skin damage [13] and
Drugs [14]. There are some people who have defected gene
since their birth and they have inherited a damaged gene which
causes their sweat glands to malfunction [15].

There are limited methods for treating the patients suffering
from hypohidrosis. Although they can be treated by certain
medications like prednisolone and therapy techniques like
steroid therapy but both medication and therapies have side
effect including muscle weakness, hyperglycemia,
hypertension, stomach ulcer. Certain devices are also there
which lowers the body temperature up to the certain limit by
sending impulses to the patient’s body [16]. While the others
act as cooling suits [17] and cooling jackets [18,19] but these
all devices and medications are not too much applicable to
lower the body temperature up to an effective limit [20]. In
addition these all devices are restricted to a certain area so we
are striving to design a device that will lower down the body
temperature in an efficient and more probably the best way.
Our motivation is to implement a device that will control the
patient’s body temperature automatically by sensing
environmental and body temperature and making a difference
between body and environmental temperature gradient up to
predefined values by using the thermoelectric cooler which is
based on a phenomenon that whenever a voltage source is
connected with its junction then it produces heat flux which
causes cooling from on one side and heating from another side
of TEC [21]. If body temperature is shooted above the normal
range than this device will sense the changing signal and start
cooling to the body and lowers the body temperature up to
programmed value.

Experimental Method
The experimental method is based on controlling the hardware
components of the device with reference to the Arduino Uno
R3 microcontroller (Atmega328P) [21] programming (Figure
1). Arduino Uno R3 is connected with two temperature sensor
LM35 [22] one temperature sensor is attached to the patient’s
skin which monitors body temperature and other sensor
monitors the atmospheric temperature. Both temperatures are
shown on LCD (LCM1602) [23]. If the temperature of the
body is above normal(>37°C) then this data will transfer to
relay, to turn on TEC and the cooling process starts up to pre-
defined values of temperature which are already set through
Arduino programming. The whole circuit is powered by a lipo
battery [24]. In the cooling process, the thermoelectric cooler
[25,26], creates a temperature difference on its two sides, the
cool side is placed on the body that will transfer the cooling
temperature to the body and the excessive heat is ejected out
through another side of the device by the heatsink fan. This

heatsink is attached the hot side of the thermoelectric cooler
that sinks the excessive device heat (Figure 2).

Figure 1: The Arduino programming for TEC to maintain pre defines
body temperature value.

Figure 2: Schematic diagram of the experimental setup and system
design A: The circuit diagram of connected hardware components. B:
working flow chart of system working principle.

Results and Discussion
TEC voltage is inversely proportional to the change in
temperature, so when the body temperature increases with
respect to atmospheric temperature then TEC voltage decreases
which eventually cause an increase in temperature of the
cooling side of TEC. When TEC voltage is 2.5V then the
temperature at the cooling side will be 15.5°C. When TEC
voltage is 3.5V then the temperature at the cooling side will be
12.5°C. When TEC voltage is 4.9V then the temperature at the
cooling side will be 6.8°C. When TEC voltage is 6.2V then the
temperature at the cooling side will be 3.1°C. When TEC
voltage is 10.2V then the temperature at the cooling side will
be 2.9°C. When TEC voltage is 12V then the temperature at
the cooling side will be 2.5°C (Table 1). The time taken by
TEC for producing cooling effect depends on applied voltage
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when the voltage is high then cooling effect time decreases
mean TEC provide more cooling in a shorter period of time
when the applied voltage gradually increases (Table 2). While

making the device there could be certain troubleshooting which
is listed in Figure 3.

Table 1: The TEC temperature and power consumption with reference to different voltages.

Test TEC voltage (V) TEC current (A) Heat sink hot temp (°C) Cold temp (°C) TEC power (W)

1 2.5 0.68 27.9 15.5 1.7

2 3.5 0.95 28.3 12.5 3.32

3 4.9 1.35 29.2 6.8 6.61

4 6.2 1.84 31.7 3.1 11.4

5 10.2 3.25 38.8 2.9 33.15

6 12 3.27 3.27 2.5 39.24

Figure 3: The Cold temp of TEC and cold temp of TEC at 12 V (shows a graphical representation of the cold side temperature of TEC with
respect to time and applied voltage showing Cold side temp of TEC at 6.2 V and cold side temp of TEC at 12 V).

Table 2: The possible problems which we can face while making this system and their solutions.

S No. Possible problems Causes Solutions

1 Display is not showing on LCD The connection is loose or battery is low Check battery voltages and LCD connections

2 TEC is not working properly Loose connection or low voltage Check the connections and voltage f battery

3 Cooling system is not operating Damaged relay Replace relay

4 Low cooling at TEC Loose connection of heat sink fan Check the connections

5 System got shutdown Voltage and current rating Check the ampere and voltage reading

Conclusion
This device can provide comfort, easiness coupled with
mobility. It is also affordable and this device lowers the body
temperature in an efficient way and can be helpful for the
purpose to cure Hypohidrosis. Subsequently, it will lower the
body temperature according to environmental temperature. But
there is also some future suggestion for making this device
more compatible to use by patients by compacting the device

size and also it can use the body’s excessive heat as energy to
operate the device. Moreover, wireless based technology can
be incorporated for a consultant to monitor the patient’s body
temperature.
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