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1.TEMPERATURE DISTRIBUTION INSIDE A CRASH HELMET
INTRODUCTION
It is a fact that India has one of the highest rates of motorcycle injuries. More importantly, about 76%
sustain head injuries, which is 25 times higher than that in any developed countries. Statistically,
40% of those killed and injured on Indian roads are motorcyclists.
It is known fact that wearing a helmet brings down the severity of brain injury, skull fractures and
neurological disabilities after an accident. The risk of death is nearly 2.5 times more among riders
without helmets. Wearing helmets not only saves lives but reduces health care costs. However,
people in general avoid it. Less than 50% usage is observed.
The primary reason why people avoid the use of helmets is heat concentration that results in
sweating, suffocation and subsequent irritation. There is utmost need to map the temperature
distribution inside the helmet in different conditions, so as to develop ways to mitigate it.
In this regard, thermocouples and various other temperature measuring devices were used to measure
temperatures and map them on the area of average of human head. The rise in temperature inside the
helmet was found to be high and very discomforting.
Another major reason for heat concentration and discomfort while using helmet is caused by illfitting helmets, owing to standardisation of helmet sizes globally. Mass customisation for perfect
sizing pertaining to the demand can be introduced with the latest 3D printing technologies.
In this regard, a full scale helmet has been designed using CATIA V5R18 designing software and 3D
printed using MakerBot Replicator Z18 3D Printer. The material used for printing is Poly Lactic
Acid (PLA), which is a thermosetting plastic.

2.DESIGN OF NEW LOCKING MECHANISM FOR FIXING
WHEELS TO AN AUTOMOBILE
INTRODUCTION
This new locking mechanism consists of an axial hub and the wheel gets fixed through radial
studs. With small Allen key we can fix or remove the wheel from an automobile easily. As
per the requirements of the mechanism, the rim design also has to be modified.

This highly efficient wheel design system significantly reduces the human effort and time
required to change the wheels for Automobiles. The effort required is in the range of 0.1% –
0.2% when compared to existing method.

Wheel fixing and removal based on this mechanism is not available in the market. The
automotive industry in India is one of the largest automotive markets in the world. It is one of
the fastest growing markets globally. The most popular products in the retail spare parts
market is wheel fixing system with rim. We see a huge market potential for our solution. It
brings revolution in the automobile industry in wheel design.

3.DESIGN AND FABRICATION OF
ATMOSPHERIC WATER GENERATOR
INTRODUCTION
Water scarcity is one of the burning issues of today’s world. Though water covers more than
two third (about 70%) of the Earth’s surface but still fresh water which can be used for
remains scarce (only about 2.5%). The acute problem of water shortage, is mainly faced by
the countries with long coastlines and the island nations, which do not have adequate fresh
water sources like rivers and ponds. Hence there is an immediate need to find methods to
generate water in order to meet their water security needs.
This project aims to solve this problem. In the coastal areas the relative humidity is quite high
(around 70-80%). So, the air in coastal areas can be used to meet the water needs of people
by using a dehumidifier unit. Further the solar insolation is quite high in these areas round the
year. This can be used to provide necessary power to the dehumidifier unit. Thus drinking
water can be obtained from the atmosphere by harnessing solar energy. Such a device is
called Atmospheric Water Generator.
The device uses Peltier Refrigeration instead of conventional vapor compression refrigeration
due to its simplicity and passivity. Since there are no refrigerants it doesn’t cause any
problem to the environment. The main product consists of 4 Peltier Modules with 4 Cold
Sinks. As a part of project a portable prototype of Atmospheric water generator is fabricated
with 1 Peltier Module and One Cold Sink. In order to estimate the performance of the device
ANSYS simulation is done at various atmospheric conditions and mapped with Metrological
data of India to find optimum locations for the installation on the device.

