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Topic: Smart Coat

Introduction

Our technologically advanced world has created many new invention opportunities for all of life
daily convenience such as laptops and mp3 players. In addition, inventions have been expanded
to be more compact, luxurious, fascinating, and especially inexpensive. Hence, as engineer, we
are continuously challenged to develop products that would satisfy the demand of consumers.
After many considerations, we’ve decided on creating a coat that would dissipate heat according
to a user desire temperature.

Major Goals

The goal is to provide consumer with a chic, heat regulated coat. The coat is a combination of
state-of-the-art design and advance electric circuits engineering. Most importantly, the coat must
be reliable and user friendly.

Basic Idea

The coat is on automatic regulator which means the coat operates only when activated. Before
or after putting on the coat, the user will input the desire temperature for the coat. In this state,
the coat is not activated. Although, when the coat is zippered-up to a certain point, the coat will
be activated. The sensors and heating regulators will turn on. If the inner surround of the coat is
the desire temperature of the user or is warmer, the temperature regulator will do nothing.
However, if the inner surrounding of the coat is not the user desire temperature or is colder, the
temperature regulator will heat up. The user will be able to adjust the desire temperature at any
given time. Hence, when the coat is zippered down to a certain point, the sensor and heating
regulator will turn off.

Furthermore, we want to expand the idea. Instead of having the whole unit inside a coat, we
want to create the unit as an attachment to a coat. As a result, the user can use the attachment
with any coat.
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5. Design and Analysis

The coat consists of many electrical circuit designs. Among the most important are the
temperature sensor, PIC controller IC, miniature power unit, and the input controller. As
elaborations, we want everything to look sleek and innovative. Instead of having a dial as our
input switch, we want to use a digital LCD display. The digital LCD display will show settings,
temperatures, and battery level.

There will be three heating sections. One big pad for the back central region, and two small pads
for side panels of the coat. Each three section will consist of its own heating coils. And, of
course, the larger pad will have a larger coil.

We’ve also added some safely precautions to the design. For any reason, the user wants to shut
off the automatic regulator, a power button is provided for quick termination. The temperature
of the coat will not be able to exceed 85" F to prevent burns to user. All circuitry must be
protected with waterproof and inflammable coverings.

1) Control System

a) The Conceptual Control Model of Temperature-Regulated Coat

In active mode, once the user input the desired temperature, the sensor will be activated. The
temperature sensor will compare the desired temperature with the internal temperature of the
coat. If the internal temperature is not the desired temperature or is lower; hence, the unit will
begin the heating process. Although, when these two temperature level are equal, the heat flow
will stop. Nevertheless, the unit will continue to regulate and maintain the user desired
temperature.
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Illustration I: Control Model of Temperature-Regulated Coat

b) The Block Diagram of Temperature-Regulated Coat

The above system will be implemented into a microcontroller-based system. The microcontroller
unit can be replaced with logic gates and comparator circuits.
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Mlustration II: Block Diagram of Temperature-Regulated Coat

2) Temperature Sensor

a) Regulating Heat Controller

Balancing the heat delivered to different areas of the coat is as important with air
heating as it is with a warm-air system. Heat coils are often fitted with simple
manual values the can be used to control the amount of air flowing through the
coat. Such values can be used by vary the heat delivered to different part of coat
in the same way that balancing air heat around the coat.

e Up flow — cold air and hot air will mix together in different situation.
Some place of coat will easy to get cold such as two sides of arms,
shoulder. Some place need more heat for older people, such as centaury of
cost. In natural law, cold air will go up and hot air will go down. Different
condition will have different reaction.

e Horizontal flow — Most of cost will easy to get cold in two sides of arms,
and shoulder. Sensor is to take care of balance temperature of cost.

e Down flow — On corner of cost is easy to lost temperature of place. Heat
air still need to delivery to every corner.

According to research, one sensor is not enough to adjustment the temperature
switch. If set up temperature sensor in body part, it may is too cold for the cost. It
is because body is most high temperature in the cold, switch will auto adjustment
to low temperature. If setup temperature sensor in two sides of arms, it may too
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hot for cost because it is cold air in both side of arms, switch will automatic to
adjustment to high temperature. Therefore, we need to setup 2 to 3 temperature
Sensor in our cost.

b) Maintaining Heat

In different material, and different design could hold the different temperature.
For example, making by down is well holding temperature than making by cotton.
And making by fabric thread is better to hold the temperature then making by
polyester. Different temperatures will inform to every temperature sensor in order
to hold the balancing of temperature. In the heat flow, we need set up the coil to
maintaining heat flow in order to balance the whole cost temperature.

Adjusting the sensor controller

Three of sensors will set up in different major part. One is set up in main body
part. Another two will set up in two parts of arms. Three sensors will take
balance to each other. Body sensor could adjust to high temperature, then
count balance with both sides of sensors. In another hand, both sides of
sensors could set lower temperature, then get balance count with body sensor
to consider adjustment switch.

Circulating sensor controller

The ON-Off body sensor control pointers have usually been set for an ON
temperature of 66 degree F, and an Off sensor control of 75 degree F. To
increase the amount of heat taken from the coil, most heating experts now
recommend changing these to an ON temperature of 60 degree F and an OFF
temperature of 72 degree F. These changes will cause the control system to
turn ON sooner after the electric elements come on and will have the heat stay
longer after control switch to turn OFF heat.

Automatic and Manual both switch/sensor controller

Most of people have different favor to adjustment the switch. According to
user friendly, automatic switch is good for user; however, Manual switch still
cannot ignobility. Different users have different favor pitch.
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c¢) Controller Flow Chart
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3) Control Unit
a) Control Unit, Display Unit (LCD), User Input (Switches)

All three units can be built separately. They will be combined into a single circuit board. The
board will be microchip inspired. The microchip will be logic-operated programmed with
LCD, LED, switches, and thermal sensors. Here are a few of our choices for circuit board:

Low Power Solutions Demonstration Board: This board provides designers a convenient and
fun way to explore PICmicro® nanoWatt features within a functional ultrasonic range-finder
application. It features the PIC18F4620, Microchip Technology's latest power managed
device.

The PICDEM 2 Plus Board: This board is a simple board that demonstrates the capabilities
of many of the 18-, 28- and 40-pin PIC16XXXX and PICI8XXXX devices. It can be used
stand-alone with a programmed part, with an in-circuit emulator (e.g., MPLAB® ICE) or with
an in-circuit debugger, MPLAB ICD 2.
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6. Annotation

The idea Fantastic coat comes from Heat Flow Experiment First order modeling and
control by Quanser Innovate Educate.

7. Project schedule (Spring 2006)
1-27-06 1:30 — 2:30 Organization Meeting and Group Meeting
2-10-06 1:30 — 2:30 Group Meeting
3:00 — 3:30 Group Meeting with advisor
(Discussion Project proposal and hand in)
2-17-06  3:00 — 3:30 Group Meeting with advisor
(Discussion Major feature-1)
2-24-06  1:30 — 2:30 Group Meeting
3:00 — 3:30 Group Meeting with advisor
(Discussion Major feature-2)
3-03-06  3:00 — 3:30 Group Meeting with advisor
3-10-06  3:00 — 3:30 Group Meeting with advisor
3-17-06 3:00 — 3:30 Group Meeting with advisor
3-24-06 3:00 — 3:30 Group Meeting with advisor (Spring break)
3-31-06 3:00 — 3:30 Group Meeting with advisor
4-07-06 3:00 — 3:30 Group Meeting with advisor
4-14-06 1:30 — 2:30 Design Reviews
3:00 — 3:30 Group Meeting with advisor
(Discussion design reviews)
4-21-06 1:30 — 2:30 Engineering Open House
4-28-06 1:30 —2:30 Design Reviews
5-05-06 1:30 — 2:30 Design Reviews
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