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Aim: Totally indigenous car and all the high end technologies

=> Made In India = Customer Delight.

AIMS AND OBJECTIVES:

To make each and every car technology according to the latest and future internal and

external customers’ demand. To keep upgrading present technology to cope up with future,
through continuous R & D. All the technology will be developed in India using all Indian
resources. This will make India self-reliant on the technological field. It’ll achieve the
ultimate goals on total Techno-Socio-Economic Standards. It’ll delight the customers till they
reach the self-actualisation level in the field of car technology. As Car stands at the middle of
the basic technology to the space age future technology once this is achieved India can

achieve the indigenisation of space and future technologies as well.
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PART A:
Conventional Means:
In his 2003 Review, Mr. Harry Thompson has predicted that Computer and
Car business by IBM, Ford and GM and to other companies have following
things in common:
a. These companies are becoming more customers focussed. They
discuss with the customer and try to provide their needs.
b. These companies have understood over the years that Customers’ view
is very important. The reason being as one individual if gets disappointed
can pull the legs of at least other few.
What these companies are doing at present?
Customers’ view, at the point of contact is noted and responded well:
a. At purchasing point,
b. At customer shipping, there is a receiving staff interaction,
c. With customers while delivering the goods,
d. While customers’ invoice is made,
e. While customers’ pay the account with companies bill,
f. While customers’ tax, insurance, and other important papers are been
made,
g. While first few warranty services are offered, and
h. While warranty period is over still customers comes for regular
servicing.
Customers’ view at the non-point of contact is noted and responded well
having great personnel influence. The reason being all the non-direct point
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of contacts are spread-over in many places. It spreads influence of the
company on the customer mind set. Customers’ opinions from and towards
reviewer, approvers, staff experts, advisers or on the combined sources of
information, email counselling. Even giving consultation about alternative
products, investment finances and other sources to existing customers to

build the brand image and loyalty towards the company.

Part B:
Using IT and the Web:
The Survey of S and M of sales and marketing professionals shows that by
2004 around the world, almost 33% of car business would be on the Web.
What are the reasons; expected advantages and what are the Steps in this
Car business using IT and the Web can be known from the following points:
A. Reasons:
Further analysis shows that the Reasons of using IT and the Web for the
e- marketing in the car business are:

» It has distinctive power to attract more customers,

» In the year 2007 almost one billion people will own the mobile

phones having Internet facilities,

» It helps to built loyalty among the existing customers,

» In many fields it has improved customer services,

» It has streamlined the business processes,

» Incremental sells to existing customers,

» Growing market share,
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» Enhance communications among customers,
» Enhance communications among employees.
B. Expected Advantages:
USA organisations used this technique in the Sales and Marketing
department with following advantages:
Faster Cycle time,
Higher Response Rate,
Improved lead management and simplified campaign testing,
Increasing Revenues,
Increasing Productivity,
Improved working in each channel,
Improved Selling and marketing strategies,
Reduction in sales force turnover,
Integration with marketing professionals,
Customer Relationship Management (CRM),
Improved Software and Database,

Cost of Customer related activities as collateral fulfilment can be
reduced by 10% to 20%.

Many car companies have used Internet and mobiles to identify buyers,
then target those buyers and create interaction with them many turn
out to buy the car.

C. Steps Involved in the Online Services in the Car business:
All the car companies expect extraordinary performance from their sales
representatives. In order to back up this activity the Web and the mobile has
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helped a lot to these car companies. Major Steps involved in these services
are:
Step 1: Get Customer Feedback:
Pre-Sales,
After sales but in the Warranty period,
In the long term service contract but for Preventive Maintenances
only,
For the Breakdown Maintenances.
Step 2: In Presales:
Contact is set up with the customer online through email survey,
Focus is made on the strategic groups,
Focus is made on the stratified groups.
Step 3: Define standards for the company for the Web Serving like below:
a. For the online services reply time must be within 12 hours.
b. For the offline services reply must be within 12 hours.
c. For emergency services it must be immediately within few minutes.
Step 4: Slim and Thin Process is made using following factors:
a. Trying to cut off multistage work process,
b. Cutting off the flab from the Process Registration and thus its
usefulness is known,
c. By Asking Suggestions,
d. By Rewarding the best suggestion online or offline,
e. Positively distributing information regularly to the sales team,
f. Collaborating with the other websites and by giving due credit to the
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Part C: Revolutionary Suggestions:

1. AMC:

The Web can add this extraordinary dimension in the car business. There
can be an Annual Maintenances Contract (AMC) introduced in the Car as
well. At present it is available in the Computer field. In this the contractor
gives free services to the customer for the usual tri-monthly servicing job.
How ever he charges only for the parts, which required to be replaced. This
improves the loyalty factor for the customers.

2. Buy Back scheme and Selling new car on discounted price. While
doing this act of selling the cars through the IT enabled services would be
fully furnished according to the requirement of the customers. The finances
available for both the parties would be available on spot. This also improves
the brand image and the loyalty of the customers. Infact if car companies
decide the life of the car then they can carry out this after every year for the

car customer ahs bought and is willing to buy.
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CHAPTER 26:

BUSINESS OPPORTUNITIES IN THE
MOST PROMISING TECHNOLOGIES IN
THE FUTURE CAR MARKETS AS PER

THE CUSTOMERS’ DEMANDS
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This chapter, gives the details about the Hydrogen fuel driven cars, solar cell
driven cars, fuel cell driven cars, sky cars, liquid Hydrogen fuel driven cars,
etc. mastering these technologies can help Indians capture at least their own
Indian car market as within 25 years the petroleum fuel will be extinct from
the earth. Lot of customers have already started talking on these
technologies as they feel they cannot afford high priced petroleum fuel.
Shifting of technological base is always difficult but if Indians try to master
these technologies part by part, screw-by-screw and nut-by-nut from today
itself it will help them achieve self reliance on the technological field as this

same technology is useful in other fields as well.

Part 1:

Present Situation:

In the October, 2000 issue of the magazine, The Machinists, it has been
predicted that at present the estimated yearly turnover in the car
technologies business around the world is around USD 500 Billion. This
includes all the kinds of technologies used in the car market right from the
Zero Technologies to the Higher End Technologies.

1. The Zero Technologies like pins, and circlip,

2. The Basic Technologies like bolts, gaskets, wiring harnesses,

and tools required for the Lathe machines,

3. The Middle ware technologies like few assemblies in the cars like

steering gear box, the starters, and
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4. The Higher End Technologies like the luxury cars, the computers

and the Robotics assemblies in the plants.

How much Indians have the share in this business? Not even one percent.

It means even at the present juncture Indians stand nowhere around the

world level. The lacunae are already discussed in the earlier chapters. Still

the major reasons can be proclaimed to be the lack of awareness about

the latest standards, lack of R & D efforts and dearth of funds in the every

sector of industries in India. Most importantly the business bosses in

India also do not know there can be more business in the car sector other

than just:

>

>

>

>

>

Dealership,

Selling Spareparts,
Service Stations,
Garage,

Petrol Pump.

They don’t know that they can fetch millions of dollar if they manufacture

world class Basic and Middle ware patented technologies. Many are unaware

about the patented parts. Many can manufacture but are unaware about

the business opportunities in the Zero technologies as well. Many have said

that they did not know the business opportunities in the patented parts like

burglar alarms, steering wheel locks, automatic locking systems, rare view

mirror for the Mercedes, Gaskets for the fittings, etc. By manufacturing all

these businessmen in India can earn millions of dollars worldwide, in the

car business.
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It is estimated that every Car is made up of more than Thirty Thousand
(30,000) distinct individual parts.
How much Indians manufacture? Take a look at the present version of the
cars in India and the claims by their authorities in India about the
indigenisation of their cars:(Reference: Each companies’ Annual Report 2003):

a. In Maruti cars only 70% parts are made in India,

b. In Hyundai Santro cars only 70% parts are made in India,

c. In Fiat Palio only 5% parts are made in India,

d. In Mitsubishi Lancer, only 3% parts are made in India,

e. In Ford Ikon 70% parts are made in India,

f. In Mahindra vehicles 90% parts are made in India,

g. In Ambassador Cars 95% parts are made in India,

h. In Mercedes cars 0% parts are made in India,

i. In Skoda Octavia 0% parts are made in India,

j- In Opel Cars 1% parts are made in India,

k. In Toyota Cars 0% parts are made in India,

I. In Honda cars 0% parts are made in India.
Let us exclude the next version of the cars by these companies.
This proves that Indians are totally relying on the foreign technologies. What
can be the result of this dependency?

a. Indian high-class customers will get addicted to so call quality

products of foreign made goods.
b. The assembling technologies brought from the foreign cars to

assemble their Complete Knock Down (CKD) parts and assemblies of
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C.

d.

f.

the cars will bring dependency on the maintenances and services
front,

There is no technology transfer hence no manufacturing rights to the
Indian businessmen,

The next version of the cars will not be manufactured in India,

Even these multibillion foreign companies buy the shares of the
company they collaborate and try to overtake these companies or try
to increase their say in the company by holding a big share in
collaborations. Example: Suzuki has increased its share in the
Maruti-Suzuki to 54% from its 49% share earlier. Thus, indigenisation
efforts are totally avoided by money and management tricks.

The foreign companies bring their conglomerate and sister companies
or friendly companies product in India through free gifts or by fitting it
into the cars or by giving a free tour package kinds of luring offers and

thus bringing downfall to the Indian products and services.

These are few possibilities. Still, even these simple possibilities have brought

downfall in the Economies of many countries like Indonesia, Malaysia,

Mexico, and Argentina. As ultimately it brings borrowed dependency on the

country where these products are marketed.

Also, by the time the nations and the organisations realise these facts the

Multi-Billion Dollar companies mainly from developed nations bring down

their next versions of cars. But natural, next version product slowly brings

down obsolescence to its previous version if the product has more virtues
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than its earlier versions. Since last few years every car giant brings its next
version car within the span of two to three years.

So, the best solution for Indians is to carry out Research, Design, Develop,
Manufacture, Maintain, Service a Car of Totally Indian origin. Otherwise
force the present car factories to indigenise the car manufacturing. By
Indian Technocrats, Bureaucrats and other human resources are well
versed in all these Car technological fields. Only thing required is the
focussed efforts. Business Opportunities in Targeting India’s Own
Indigenous Luxury Car:

As India is the fastest growing car market, global giants are entering the
country. Hence, by manufacturing this Car Indigenously, India can become
Self Reliant on the Techno-Socio-Economic front.

A. Major Reasons

*By the end of 2005, the entire car manufacturing organizations around the
world will have to manufacture the cars, with minimum condition of having

85% of its parts Recyclable.

*By the end of the year 2007 A.D. it will be increased to 100% recyclable

cars.
*Jt indicates that requirements of R & D investments in the Car Sector are
huge for developing recyclable parts as mentioned above. Indians are not
doing it at present, which probes the major opportunity.

*SIAM has predicted One Million Cars Turnover by 2010.

*Thus, if it does not happen India will be dumping ground of Technologies
for the World Car Giants having Billions of Dollars turnover (which is more
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than GDP of many individual countries for example GM, Ford and Toyota

have USD 100 Billion Annual Turn All Around the World).

B. Expert’s Opinion (Answers to a Questionnaire)

*Jt includes VP of Telco, CEO of Bajaj Auto Mr. Rahul Bajaj and Experts
from IIT, IIM, ARAI, ONGC, BHEL, Daewoo, Hyundai, Engineers, Expert
Mechanics, Businessmen in vehicle sector, Economists, Financial Experts,
etc.

1. Increase in sales of Luxury cars show economic growth.

*2. Car Industry is the biggest industry in the world.(USD 1 Trillion).

*3. Luxury cars are one of the peaks of the personal asset.

*4. Motor Vehicle Act-1988 must be revised according to new technologies of
luxury cars.

5. Even Public Sector of the Repute of ONGC, BHEL can manufacture better
Luxury cars.

*6. Buying Luxury cars bring borrowed dependency on the Indian
Customers. It also brings addiction to the foreign made goods, as every now
and then these high-class customers are gifted with some or other kinds of

foreign products.

*7/. Maintenances, Services, Spare Parts, keep these cars busy with foreign

transactions. Thus, constant source of money goes out of India.

*8.MNC be allowed to sell Luxury cars only if they transfer technologies.

18

A — K — K — K g K A — K g — K — K K
%’5' 3 %’5' 3 %’5' 3 %’5' 3 1JORD %’5' 3 %’5' 3 %’5' 3 %’5' 3
E-BOOK- ISBN: 978-93-5235-445-0. COPYRIGHT TO AUTHOR- DR. ASHISH MANOHAR URKUDE



% I % | T 7% % 3 | T 19

F F

%’3' 3 %’3' 3 %’3' 3 %’3' M_IJORD %’3' 3 %’3' 3 %’3' 3 %’3' 3
E-BOOK- ISBN: 978-93-5235-445-0. COPYRIGHT TO AUTHOR- DR. ASHISH MANOHAR URKUDE

®9.Indian Car Experts claim that they can manufacture each and every part
of the Luxury cars with mastery within the span of five years of the

launching of the project.

®10. Indians are getting exploited in terms of cheaper option for Human

Resources, Material Resource, and Financially too.

®11. If technology is not transferred it becomes permanent dependency on

the foreign source.

*]12. Esteem associated with the Luxury car owners influence the other
followers (people) to buy the foreign made goods. Thus, Indian made goods
looses its hold in the market. Thus sagging the Indian Economy. It may lead
India to Mexican Crisis, Argentina Crisis, Indonesian Economic Crisis, or
even can lead Indians to the kinds of Total Debt Trap due to dependency on

these Auto Giants/MNC.

*13. These Auto Giants/MNC bring other conglomerates to India thus

boosting their sales but influencing down fall of their Indian counterparts.

*14. In 1996 PAL conceded all its share value in the car market. One of the
major reasons was its 80% Technical Staff got triple paid job in the MNC.

15. These Professional Cars MNC earn huge profit not only in India but also
from global business, which is of no use to India.

16. Directly or indirectly huge foreign exchange is spending on various
foreign made goods including Luxury cars.

17. Remember, Luxury car owners are the highly influential people and have

very big say in the Financial matters in their fields. These people become
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addicts to foreign made goods. Can the followers be ignored? So the whole
lot of high-class Indian consumers are almost been lost to these MNC
commodities including Luxury cars.

18. Luxury car is that market where money is list important where as

customer delight is main aim of the product.

C. Why Indian customers are paying high cost for the cars?

1. The customer pays for the investments in the R & D and its
implementations by the original MNC car giants. Remember every car part is
created once but innovated and improved time and again from its earlier
versions.

2. These MNC like Ford, BMW, GM, Toyota manufacture their own patented
car parts. Otherwise they assemble parts from the company of their own
countries or from one among the conglomerate.

3. The cost of infrastructures and building plants in India, which includes
the Assembling Robotics and Supporting Technologies. They, invest less pay
less but earn more profits. Means we are paying for their profit as well, if
they have shareholders.

4. The cost of shipping these technologies: The CKD (Complete Knock
Down) form is the imported car assemblies or the car parts. These parts are
assembled in India and then sold.

5. The Cost of Advertisements and Marketing for the latest technologies in

the cars.
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*6. Thus, if the cars are manufactured indigenously the cost of the car

should be reduced to literally 50% of its present price.

D. Sample Calculations:

1. Simple Screws, Nuts and Bolts, Circlip, Holding Pins, like simple parts
when manufactured in India cost maximum Rs. 10/= to Rs. 20/= Where
as the same costs Rs. 120/= to Rs. 180/= when imported from the
country of origin.

2. The simple oil filter manufactured in India costs Rs. 200/= maximum.
Whereas its same imported version costs Rs. 760/ =

3. It is the case with the oils, lubricants, tyres and tubes, greases, paints
and other products.

4. The cars are sold at par with the prices in USA like USD 8000 or Rs. 4
Lacs and so on. But spending of MNC has drastically reduced. As our
Engineers are paid almost Rs. 1 lac per annum or USD 2000 per annum,
where as in USA they get same terms in USD 1 lac per annum. Thus
spending of these cars giants has reduced to one tenth. But profit margin
has increased.

5. So prices can reduce drastically when the product (CAR) is Indiginize.

E. Why Luxury cars only? :
As mentioned earlier there are following kinds of technologies in the world:
Zero End Technologies, then Basic Technologies to make circlip, nuts, bolts,

and pins. Then Middleware Technologies to make few assemblies in the
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small cars, the washing machines, and the printing machines. Lastly Higher
End Technologies like Luxury cars, CAT Scan Machines, Missile
Technologies, Automated Robotics.

On this basis, if one can observe that, 80% of the organizations listed in CII
directory or even in the American Industries Directory are directly or
indirectly related to the Automobile Sector. They are full time busy in the
manufacturing of few of these Basic and Middle ware technologies.

°In India these CII listed companies are not manufacturing the parts
required for the Higher End Technologies yet.

*Thus to acquire skills of Higher End technologies Indians have to master

the Basic and the Middleware technologies of latest world standards.

Opportunities:

*Present Turn Over in the field of Basic Technologies and the Middle ware
Technologies is around USD 500 Billion (The Machinists-Magazine-October-
2000). How much share Indians have? Not even 1%. This includes the tools
for the lathes, the nuts and bolts, the circlip, the hosepipes, the gaskets,

and few small assemblies in automobiles.

*Even mastering manufacturing technologies of a single part of a car can
make a giant MSI in India as individual part can fetch at least USD Five
Million.

*No need to say if indigenisation takes place the Dealerships, Service

Stations and Garages can be the most promising Opportunities.
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*Communication in local language can percolate the technologies at grass

root level and can generate number of skilled workers.

PART 2:

Present Claims and Facts of Indigenisation:

1. India claims to have developed Super Computer indigenously but it has
only developed the parallel computing technique not the hardware. It is
imported from IBM, Samsung and other such companies.

2. Tata Motors claims that Tata Indica is the totally indigenous Car.
However, it is not so. Here are few visible facts which can shake this claim:
oIt is designed by IDEAS of Italy.

oIt is fitted with Hitachi Fuel Injection System,

It is using Robotics in the factory which is made in USA, Italy, Japan, and
Germany,

oIt is fitted with microprocessors made in Japan.

3. Maruti Suzuki Claims to have Indiginize the Cars it manufacture.
However, it is not so:

a. Still many Engine Parts and the Gear Box parts are directly imported from
the parent Suzuki Factory. Even for few cars the Engine and the GB are
directly imported from Japan.

b. Mr. Khattar, MD, of Maruti claimed to have Indiginize only 70% parts of
the Maruti Car.

c. The Robotic Technology to assemble various parts of the car in the factory

are totally brought and maintained from the Japanese counterpart.
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d. Last but not the least Suzuki has 54% claim in the factory so ultimate say
will be from the Suzuki, Japan. Means Management has the power to reject
any thing that harms the parent company in Japan.

Total indigenisation efforts have been already rejected. Suzuki is not ready
to sell its total claim. At present Suzuki-54.2% ahs the highest share in the
Maruti Suzuki Venture. Government of India has 18.3% share and Public
Issue-27.5%.

Isn’t it true that 54% Profit of Suzuki every moment is siphoned out from
India and is going towards Japan?

4. Many MNC Car makers claim that they have collaborated with the Indian
Car companies for some share, 25%, 50%, or like that. Where as they have
Billions of Dollars worldwide turnover. Thus, these tiny investments are
opportunities. Later on these MNC adopt simple management tricks to buy
more shares of the Indian Company (Counterpart).

5. The Technology Transfer is a distant thought for these companies. They
keep their Indian counterpart dependant on them. Also, MNC take
advantage of ignorance of technologies, and treating R & D as a burden
activity and even lack of awareness about the latest technologies among
their Indian counterpart.

6. Directly or indirectly these companies in Indian collaborations bring
their other products made by their sister concerns into Indian market. The
way to bring may be by giving free gift, concession or some kind of lucky

draw. They make people addict of their products.
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*7. By the versioning (Next improved products) in the products, these
foreign MNC keep their R & D ventures full fledge working and keep
customers busy with them. Thus, before the mighty market forces shake the
Indian counterpart. Thus, if these technologies are not Indiginize India will
get looted.

*8. Japanese companies stop manufacturing the parts after they pass some
ten advanced versions. Example: Camera bought in 1992 could not get its
spare parts in 2000 as the company stopped manufacturing its every kind of
production and dealings (of this older version).

*0. Japanese carmakers sale product at low cost where as the spare parts
and services are costlier. Many Indian consumers cannot afford these hefty
ventures. Few consumers in India, especially the middle class people treat
important commodity like car, as a life long asset. The company, which can

manufacture Luxury cars, can easily manufacture the small cars.

®*10. With heavy budget over the R & D, Marketing and Advertising
(Almost 1.5% to 2% of their annual turn over) these multibillion-dollar MNC
capture market and internal and external customers. Internal customer
(Employees and Vendors) and External Customers mean Consumers of the
product. Infact they keep the loyal customers always luring. Specially
mentioning here would be GM, Ford, Toyota, which have more than USD
100 Billion turnovers every year. Their 2% means at least USD One Billion
which is a hefty sum by any means for other companies to afford in the

world.
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PART 3:

Business opportunities in the most promising future car technologies:

Section A.

Cars running on the Alternative Fuels:

The non-conventional fuel driven cars also have the most promising future
in the car market. The non-conventional energy sources are those fuels
other than petroleum. As the petroleum is getting extinct within the span
of twenty-five years, these technologies require thorough research and
implementation in the market. Who so ever brings the cheapest and most
efficient technologies will be the ultimate winner in this race. Already
Indians have registered their foot in bringing cheaper technologies in
Super Computers and the Space Launching. Indians can bring same
revolution in this sector as well.

The search of an alternative fuel driven cars and it fuel is getting
momentum in India. There are three main factors, which are influencing
this movement:

» Fast Depletion of non renewable Fossil Fuel,

» The increasing import bills ruining country’s economy, as India
spends Rs. 60, 000 Crores annually to import 70 million tons of
petroleum products.

» Environmental imbalance created due to burning of fossil fuels is a
major concern for all the countries in the world.

» Scientists are trying to find solution over the more permanent kind

of fuel, which can be used, in longer run with least hazards.
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Table: 26.1: Showing increase in India’s Oil Import Bill:

SN | Year Import bill in
Billion Dollars

(USD)

1 1996-97 9.7

2 1997-98 8.3

3 1998-99 6.4

4 1999-00 12.5

5 2000-01 16.5

Description of the Table: (Reference: 2001 Oil Import bill of India)

Thus, Import bill of oil is increasing day by day as the numbers of vehicles
on the Indian roads are increasing day by day. From 1996 till 2000 within
five years it got almost doubled from 9.7 Billion USD to 16.5 Billion USD.
Which has alarmed the Indian citizens as well as to the scientists and the
engineers and the businessmen as well.

» Environmental concerns to get a cleaner fuel.

» Consumers are demanding car and vehicle technologies with energy and
economic sources, which have deep roots in the processes spread all over
the India.

» Increasing number of cars and other vehicles on the Indian roads. As
India has been recognised as the second biggest market for Automobiles. It
is estimated that in 1997-98 passenger car sold were 416000 in 2000 it
was 633000. Thus, in 2010 it will be 2.4 million. In 1997-98 MUV sold

were 134000 and in 2010 MUV sold will be almost 500000 units. In
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commercial vehicles it was 156000 units in 1997-98, which will be almost

600000 units in 2010.

» India’s lower Self-sufficiency in the Oil. Infact decreasing Oil-Self

Sufficiency is very important factor to deal in future, which is also the

challenge before the Indians.

Table: 26.2:

Decreasing Percentage of India’s Self Sufficiency in the Oil Sector:

SN | Year % Of Oil Self
Sufficiency

1 1996-97 | 39%

2 1997-98 | 37.60%

3 1998-99 34.30%

4 1999-00 |31.70%

5 2000-01 28.70%

Description of the table:

From 1996 to 2000 India’s self sufficiency is reducing in the oil sector.

Though production is increasing still the number of vehicle is also

increasing at extremely faster rates. Thus, from 40% to 30% decrease in five

years can make totally dependent country in coming twenty odd years.

Hence alternative fuels technologies have to be given very high priority.

Few most promising alternative fuel driven car technologies are given

below:

i. Solar Cells Driven Cars: It requires the technology to manufacture

highly sensitive photovoltaic cells made up of Silicon as a main material.

i
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This requires the Indian Electronic Industry to come up to present age.

At present Solar Cells are used for water heating. Still Indians have not

mastered the Solar cell driven car technologies. Even if few students

have done the project in the Engineering colleges it is not
commercialised. Where as in Australia Honda, Ford and General Motors
are conducting cross-country car race in the month of October every
year. Every year every company shows it’s might over the solar driven
cars. India is nowhere at present. The talent in the Engineering Colleges
is going waste. It can capitalised only if some Indian car company like

Tata Engineering, Bajaj, Mahindra and Mahindra or other indigenous

company come forward and manufacture it after through research then

only it can capitalise in future. Where as at present they are busy in
short term profit gaining tactics like collaborating with foreign
companies. They must realise the future lies in these kinds of
technologies only, as India is tropical country so it receives maximum
amount of solar energy almost for eight months of the year.

ii. Fuel Cell Driven Cars:

It is relatively recent technology. In India however no significant
breakthrough is possible in this technology. Though every engineering
graduate from Mechanical, Electrical and Chemical streams got exposed
to the theory behind it, still Indians have long way to go to master this
technology which can run the cars. Few Scientists feel that the most
promising technologies that derive the energy from renewable and non-

renewable (as transition stage) sources could be these fuel cells. Fuel
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cells are more versatile, much cleaner, more efficient, and unaffected by
the depletion of fossil fuels.

» Technically, its working is very simple. A fuel cell is an electrochemical
device; electricity is produced by chemical reactions. The Reactants are
Hydrogen and Oxygen the most abundant gases. These are supplied
continuously to batteries. As, Fuel cells are often linked to the batteries
that never run down.

» There are several types of fuel cells. Which provide DC (Direct Current)
voltage that can run power motors, lights, any number of electrical
appliances as well besides those which can drive the cars. The most
promising among the fuel cell technologies which is likely to be car
drivers is the Proton Exchange Membrane Fuel Cell (PEMFC). It uses a
Polymer Electrolyte Membrane (PEM). This Fuel cell uses a simple
chemical process to combine Hydrogen and Oxygen into water, producing
electric current in the process being an exothermic reaction. PEMFC
operates at fairly low temperature about 50 to 80 degrees Celsius. Thus,
it gets warm very quickly and don’t require expensive containment
(control) structures. As other Fuel Cell Technologies have higher
temperature working PEMFC supposed to be the most promising
technology among all the fuel cell technologies. Only problem it is facing
today is storing of highly explosive gas the Hydrogen. Also the higher
temperature required to be generated is also a problem in other kinds of
the Fuel Cells. Thus, there is huge scope for the R & D ventures in

Automobile, Chemical Engineering, and Electrical and especially in the
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Alternative Fuel Industries. Who so ever is successful in developing
cheaper technologies for fuel cell in India will bring revolution not only in
India but also around the world.
ii. Flexible Blended Fuel Driven Cars:

Only Ford, General Motors have this kind of technology. In this the cars
run on Petrol mixed either with 5% or 10% or 15% of ethyl alcohol. Thus
there is a flexible fuel mixture available. If next versions of the engines
find still more flexibility it can fetch billions of dollars to the R & D
scientists and the manufacturers.

iii. Battery Operated Cars: Indians have indigenously manufactured
these kinds of cars successfully and 7000 of them named ‘Reva’ are
running already on the Indian roads since 2002. These cars are extremely
compact, and are battery driven. However they are not family cars and
hence are not much in demand. Thus, huge R & D potential to go for the
next version i.e. for the family cars, which are battery driven. Also the
problem of charging the battery. The frequency at present is very high. So,
the research on the long life of battery has to be taken seriously who so
ever is successful will be getting all the benefits from the project as well.
iv. Hybrid Cars: These cars mainly use the conventional petroleum engine
of the car to start the vehicle. It drives the generator, which charges the
battery all the time. Then for the rest of the driving on the road the
Battery supplies the current to drive the electric motor, which drives the
vehicle. In USA Ford sold 8000 cars and infact started battery-charging

stations around the nation. Still, this frequency is very high so the cars
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failed to be popularised. Still if developed the rural population will be the
most to get benefited from these cars.

v. Alcohol Driven Cars: This technology has the deepest root in the
national economy of every country it is been used. The main reason is it
uses the grains, the corns, certain vegetables extract etc. from farm to the
houses. Infact the most benefited part of the country will be the industrial
zones with Delhi as a centre Mumbai as centre and industrial areas near
the Sugar factories. Molasses of the Sugar cane are used prominently for
the manufacturing of the alcohols. Thus, the whole western Maharashtra,
the Uttar Pradesh, Delhi, Punjab, Harayana will be the most benefited
area. It will also help in building other agricultural based industries in
these zones.

Pure Alcohol: In Brazil and other Latin American Countries since few
decade cars are driven on the 100% Pure Ethyl Alcohol. It has helped
these countries economy by few percent. It is due to increase in use of
agricultural grain, corns, and some other farm wastes to manufacture
ethanol. It boosted the farming for ethanol. It helped increase in jobs,
creating and increasing household income of many farmers, and saving
petroleum imports. The technologies used to drive the alcohol engine car
are also simple.

Blended Alcohol: In USA gasoline (petrol) is blended with 10% ethyl alcohol
(Ethanol). In Brazil, almost all the cars are driven on blended fuel,
Petroleum with 22-24% Ethyl alcohol (Ethanol). Infact, in India this

process is used in the truck and transportation industry. Good news is

32
| I | % | | S
e LS TG O LG e Lt S LG S TG =
%’3' E‘af“ %’3' E‘af“ %’3' E‘af“ %’3' M_IJORD %’3' E‘af“ %’3' E‘af“ %’3' E‘af“ %’3' E‘af“
E-BOOK- ISBN: 978-93-5235-445-0. COPYRIGHT TO AUTHOR- DR. ASHISH MANOHAR URKUDE



% I % | T 7% % 3 | T 33

F F F F F

%’3' 3 %’3' 3 %’3' 3 %’3' M_IJORD %’3' 3 %’3' 3 %’3' 3 %’3' 3
E-BOOK- ISBN: 978-93-5235-445-0. COPYRIGHT TO AUTHOR- DR. ASHISH MANOHAR URKUDE

Ashok Leyland is successful in indigenising this technology with the help
of IIT, Delhi and Indian Institute of Petroleum (IIP), Indian Oil corporations
(IOC) and Delhi Transport Corporations (DTC). The Ministry of Non-
conventional Energy Sources (MNES), Government of India, sponsored
this whole R & D project.
vi. Hydrogen fuelled cars: Remember Hydrogen is the most abundant fuel
in the Universe. It can be used in the cars as well as in the space vehicles.
Hence, this technology has the wider range of use and it is the most
promising technology of all. If India masters this technology then for almost
hundred years no other country will dare to dominate the Indian fuel
market. Let us see what are the cars companies worldwide are doing at this
front. Almost every car company is working day and night to develop the
best possible technology for the Hydrogen driven cars. Still the best report
in 2003 over this subject is from the Ford Car Company of the USA.
In 2003 Technology Report, Ford Company has claimed to develop the
Hydrogen driven cars. Ford has developed the model U concept car.
Internal Combustion Engine (ICE) propels the U car. This engine is
optimised to run on Hydrogen fuel instead of gasoline (petrol). The engine is
supercharged (provided with high oxygenated air or more amount of air is
provided than normal flow) and intercooled for maximum efficiency, power,
and range. Its emission of all pollutants, including carbon dioxide, is nearly
zero, and the engine is up to 25 percent more fuel-efficient than a typical

gasoline engine.
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The Hydrogen ICE is a common-sense power plant that uses existing,
proven technologies to deliver the environmental benefits of a Hydrogen
fuel cell, but at a fraction of the complexity and cost. The engine is based
on Ford's global 2.3-liter, I-4 engine used in the Ford Ranger, the
European Ford Mondeo, and a number of Mazda cars. It is optimised to
burn Hydrogen with high-compression pistons, fuel injectors designed
specifically for Hydrogen gas, a coil-on-plug ignition system, an electronic
throttle, and new engine management software.

Model U Engine is very specific and specialized. As Hydrogen has a very
wide combustion range (from 4 to 75 percent), Hydrogen-fuelled engines
are able to use a wider range of air/fuel mixtures than gasoline engines,
and can be run in the fuel-efficient "lean" regime without the
complications of pre-ignition or "knock." Thus, it can be used in the
Himalayan regions a well. It can reach an overall efficiency of 38 percent,
which is approximately 25 percent better than a gasoline engine.

In addition, there are no carbon atoms in the fuel; combustion of
Hydrogen produces no hydrocarbon or carbon dioxide emissions. Even
without after treatment, oxides of nitrogen are very low, and catalyst
research may soon reduce tailpipe output of potentially smog-forming
emissions to below ambient conditions in many cities. This means that the
air leaving the Model U's tailpipe could actually be cleaner than the air
coming into the engine.

Designing a gasoline engine to burn Hydrogen fuel has typically resulted

in significantly lower power output—until now. Ford researchers have
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shown that with supercharging, the Hydrogen ICE can deliver the same
power as its gasoline counterpart and still provide near-zero-emissions
performance and high fuel economy. The centrifugal-type supercharger
provides nearly 0.3 Kgf per square centimetre, of boost on demand.

Also, Model U uses a novel dual-stage inter-cooling process. After leaving
the supercharger, the intake air passes through a conventional air-to-air
intercooler, then through an air conditioning-to-air intercooler for a
further reduction in temperature.

vii. Other Gases Driven Cars, ex. Liquid Nitrogen driven cars, etc. One
of the scientists from MIT (USA) drove the car on Nitrogen. He used the
cylinder of Nitrogen, evaporated the gas and made to pass though defined
channel. Finally it drove the propeller, which ultimately drove the car.
Though speed is every low i.e. approximately 10 Kmph, still a new concept
has born. How many Indian car companies and Institutes have these
facilities? Can the Indian organisations allow such practical? Aren’t these
very big questions? Though India is long away from this project but the
knowledge explosion to the new generation will bring some positive in
future.

Thus, business opportunities are knocking in the R & D of alternative fuel
driven car sector at every moment but Indians are not capitalising its huge
potential talents. If one idea clicks and it is patented then it can bring the

whole future business in the car sector to India.

Section B.
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Flexible Robotics car manufacturing Technologies to manufacture
variety of cars:

In the present context India do not have the car manufacturing technologies
as advanced as the MNCC have. Take example of Ford it has flexible car
manufacturing Robotics plants in USA and UK and on many overseas
projects. These kinds of technologies allow the Robots to manufacture lot of
versions of the cars, by few manipulations in the computer and Robotics
settings. Though there are innumerable possibilities, still let us see some
kinds of Robotics that are been developed for various purposes in the car
plants.

> Robots for assembling certain parts,

> Robots for assembling certain assemblies of the car parts,

» Robots used for the car painting,

Specialised Lathe Machines and Robotics Technologies are yet to be
developed using the CAD, CAM to manufacture intricate engine,
gearbox, and fuel injection system parts. It includes the software
required for CAD, CAM to carry out these operations,

Milling Machines Automation, Planar Machines Automations, and Lifting
machine automations, automatic tool changers, Linear Interpolations,
etc.

CNC operated Sawing, Drilling, Vertical Milling, Gear Cutting, Grinding,
Tooling, as advanced as the world’s the best in these fields of the likes

of Ingersoll Cutting Tools Company, Cincinnati Milacron, Mazak
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Corporations, Boston Digital Corporations, Nikken Kosakosho Works

who are leaders in the car manufacturing field.
Robotics coupled with computer system meant for various simulations.
The combined effect to manufacture a car can be best seen on the Suzuki
Cassette. Suzuki Corporations of Japan Manufactures a single car in
whopping 53 seconds only.
Using these technologies Ford has planned the objectives for the 2002. It
includes positive corporate pre-tax operating earnings, improved result in
both Europe and even in South America. Ford also targeted non-product
related cost reductions of USD 2 Billion, capital spending of USD 7 Billion
and realisation of USD 1 Billion in cash from diversifying non core
operations. Ford is also terminating 35000 employees worldwide as a part
of restructuring. Ford also plans significant new or freshened products in
the US annually and capacity reduction of about 1 Million cars per year by
the mid-decade. It will focus on material cost reduction, discontinue low
margin- models and divest non-core assets. Thus, Computer Systems and
Robotics are vigorously taking over the jobs of the human resources in the
giant car companies like Ford for the betterment of the product, processes
and services of the car resulting to higher profit and growth of the
company.
Example of Other Company using this technology may be the Chrysler
Corporation, which has reduced the development time of the car by almost

40% than its previous best attempt.
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After manufacturing there are Robots used for the impact testing of the

cars as well. On this front also Indian car manufacturers have not reached

the pinnacle as their world competitors have.
However, in the Indian context, all the MNCC are using car-manufacturing
technologies from the parent companies or from some other foreign sources
chiefly from Japan, USA, Germany, Italy and UK. It is not the thing that
Indian Engineers do not know about this technology but it is a matter of
implementation of various indigenous projects related to the Robotics are
very less in India. At the same time Indian Engineers are slowly gaining the
momentum in this technology.
The biggest advantages of using these kinds of Robotics along with the
Computer and Simulation Technologies are:

Increase in the overall efficiency of the plant,

Improvement in the quality of the cars,

Improvements in the technologies of the cars,

Reduction in the cost per cars,

Predicting the future happenings using various computer and / or

robotics assisted simulation tests.

Improving the profit of the car organisation,

Improving the Brand name day by day,

Improved all over safety of the cars from the environmental to breakdown

point of view.
Unfortunately Indian Businessmen have little knowledge of all these Robotics

concepts and hence have contributed to very high cost economy. As these
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same technologies are used also in other fields including Pharmaceutical

industry, Electronics industries, Printing Technologies, and many more.

Section C.

Technologies to develop the eco-friendly but durable materials in the
cars:

With the new car technologies being developed every day some international
norms have been developed. According to these norms, by the end of 2007,
every car part and its technology will have to have only one character in it
the recyclable capability. Thus, the part can be sold in the Car market only
if it has recycling capability.

The important thing is India is the multi-terrain country. Its diversity in
climate and defined whether also requires the car parts which are durable in
all these conditions. The biggest advantage is that India has overall well
defined weather pattern i.e. distinct summer season, the rainy season and
the winter. Only on occasion it may change, otherwise it’s the routine.

So, the parts developed for the cars will have to suiting all these conditions
without harming the ecological balance.

The Metallurgical contents of the Iron and Steel used in the cars will have to
be recyclable in the Indian hearths without harming the ecology. It is the
case with Aluminium, the Plastics, the Rubber material, Glasses, the

Curtains, the Bulbs, the Electronic equipments, and other materials.
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Thus, there is a huge scope in developing these kinds of technologies,
products and to manufacture these kinds of materials of latest world

standards.

Section D.
Technologies in the Servicing and Maintenances in the cars: At present
maximum of these jobs are done manually. Only in few servicing and
maintenances workshops these technologies are used. However, it also has
the same problem, all the technologies are imported from USA, Japan like
countries and are also maintained by their engineers. Sooner or later, when
the number of cars will be exceeding the manageable proportions than the
garages and the services stations in India. So, ultimately these servicing and
maintenances teams of engineers and mechanics will be using these
technologies for the timely and efficient works. Thus, Indian R & D
engineers and scientists have extraordinary work in their hand to develop
these technologies at cheaper and better way than their foreign
counterparts. These technologies mainly involve the indigenous development
of following most used technologies by the technologically advanced
countries:

The Lifting Jack Systems for every kind of cars,

The Car Washing Technologies including Robotics to reach every corner of

the car with least possible time,

Denting and Painting technologies,
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The Automatic Wrenches, Automatic Spanners, Automatic Screw Drivers,
Automatic Washer Fitters,
Automated Oil checking and filling technology,
The Automatic Fuel Injector Technologies,
The Automated Engine Decarbonisation Technologies,
The Honing machines, the Polishing machines, also requires the up
gradation in technologies,
The software used for indigenising automating all these activities also has
the extraordinarily high scope.
Section E:
Very important technologies, which needs immediate attention from
the Indian indigenous manufacturers:
Some technologies that are not yet been developed in India but form the very
important aspect in the car business at present:
» The microprocessor controlled fuel injection system,
» Highly efficient Petrol fuel injection system,
» The Catalytic Converters to reduce the exhaust fuel pollutions,
» The tubeless and puncture less tyres,
» CNC machines,
» The cheaper engineering and accounting and office software of the like
of AutoCAD, ProE, IDEA, Access, which cost more than few lac to few
crores of rupees which Indian companies cannot afford to develop the

indigenous car accessories, spare parts and major parts.
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Section F:
Technologies to build satisfactory customer relationship in the cars:
To provide customised solutions to an increasingly savvy and well-informed
audience. It gives buyers the power of choice to make their own unique car
models, reflective of their own unique car models, reflective of their distinct
individual style, preferences and requirements.
It includes the computer and Information Technologies.

» Mobile phones operated and fitted and charged in the cars,

» The LCD screen computer or displays in the cars,

» The Global Positioning System (GPS) and mapping system for the to

run on the Indian roads,

The list is unending still it is worth mentioning here would be that these
technologies are not yet been manufactured or even developed in India.
Thus, these technologies have tremendous scope in the Indian market. If
MNC carmakers are bringing it in the Indian market then it must have a
very good scope in the global market as well. As only for Indian market no
company can afford manufacturing such kinds of goods. Thus, proving the
golden opportunity in this business as well.
Section G:
Software needs to be developed for the Customers Relationship
Management (CRM) specifically for the Indigenous Indian cars:
As the name suggests CRM offers end-to-end visibility of your operations
and is designed to effectively manage your varied functions viz. marketing,

sales and services.
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It also supports customer process in a variety of industries. This means you
can easily combine industry core process with the generic and industry
specific capabilities.

If Indian software giants develop this CRM it can create a seamless flow of
business information and business transactions and knowledge across the
entire value chain thus building true customer centric operations.

There is one softaware, which is very popular in the world and that is SAP.
However it costs several crores of rupees. Hence it is the need of the day to
develop cheaper and indigenous software so that the Indian SSI will be able
to afford for it.

In SAP there is an industry specific CRM process for the automotive
segment, but there is no specially developed CRM for the Car sector in India
is available till date.

Hence, once developed, the indigenous software will look after Customer and
Car relationship management. Even car companies can manage there on
customers as well as the product through all stages of their life cycles. It
includes the car market planning, car sales and distribution management,
car finances, car insurances, and after sales services, etc.

That is why my point is why to settle with the generic CRM when our own
Indian software experts can develop company focussed, specific car focussed

CRM.
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Section H: Export Oriented Manufacturing:

Even a single part having one million requirements in the world car market
can build a big Medium Scale Industry in India. As that company would
have more than at least Rupees One Crore turn over in this business. Few
Indian companies like Sunderam Fasteners, India Forge, Mukund Iron,
Bharat Forge are already selected some such parts. Some are making
Hosepipes; some are making forged connecting rods of the car engine.
However, Indians will be totally self sufficient in the car indigenisation only
if they manufacture all the 30000 car parts, in distinct cars, having flexible
machinery to manufacture these car parts. He flexible categorically means
the machinery set up with which different sizes of parts can be
manufactured at different times for different requirements. Thus it is
futuristic requirement. The different quality parts when exported will
enhance the Brand image of Indian companies and hence the ‘Made in India’
tag and will bring laurels to India along with huge Foreign Exchange.

PART 4: SAMPLE SOLUTION FOR FUTURE DEVELOPMENT PROJECT:
To develop the Indigenously Built Fuel Cell Driven Car:

Due to environmentally cleaner and more efficient technology, fuel cells are
considered a future option for domestic, industrial, transport, and
Agriculture sectors and for power supply in remote areas. Fuel cell program
in India has included technology development for the components as well as
various types and sizes of fuel cells in various power ranges. This program
at present is essentially government sponsored involving R&D institutions

and the industry. A Public Ltd. Company, Bharat Heavy Electrical Ltd has
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developed Phosphoric acid fuel cell (PAFC) stacks of 5 Kilo Watt (kW), 10 kW
and 25 kW. The R&D division of this company has also developed 50 kW
PAFC power plant. A Canadian PAFC fuel cell of 200 kW has been tested for
an automobile in the Indian conditions using propane rich liquefied
petroleum gas as the fuel. Work is also in progress on Molten Carbon fuel
Cells (MCFC), Polymer electrolyte membrane fuel cell (PEMFC), Solid Oxide
Fuel Cells (PEMFC), Solid Oxide Fuel Cells (SOFC) in different power ranges.
If private parties like Tata Motors, Mahindra and Mahindra and Bajaj Auto
Limited like automobile Indian giants can contribute in this it will be a
easier and faster result oriented project.

a. What are Fuel Cells? Considering the fact that fuel cell technology can
provide power in a cleaner way by utilizing a conventional or a non-
conventional fuel, the Government of India has aimed to developed fuel cell
technology with the potential user listed in Table 26.3:

Table 26.3: Power Range and Potential User of Fuel Cells in India:

SN  Power Potential Users
Range

1 1.5 Mega : Luxury hotels, Some factories,
Watt Hospitals, Banks, Business Centres,
(MW) Information technology Centres,

Chlorine, soap and alkali industry,
Petrochemical industry, Offshore

oilrigs, Dairies and Food stores, etc.
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Off shore oil rigs

2 0.2 MW - Small Commercial Complexes
1 MW Restaurants
Residential buildings
Bigger Automobiles

3 1 - 25 Decentralized power packs

Kilowatt - Military applications
(kW) Remote and disaster site applications

Four Wheelers like cars

The fuel cell program in India has included technology development as well
as demonstration, largely supported by Government — the Ministry of Non-
conventional Energy Sources, Department of Science and Technology,
Ministry of Coal and few other divisions.

Important Note: For the Automobiles and especially the cars this one-kilo
watt to twenty-five kilowatt powered cells will be very useful. As almost 25
KV is the range at which ignition occurs in the car engine having spark plug.
Hence, it can be given more importance in India and hence must be the
prime target of R & D of the Motor Industry.

b. Types of fuel cells: The development of fuel cells is more than 150 years
old. The classification of fuel cells can be done on the basis of
configurations, fuel and oxidant, direct or indirect fuelling, type of electrolyte
and temperature of operation. Various parameters of classification are given

in Table 26.4:
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Table 26.4: Parameters for classification of fuel cells:

S  Direct Indirect : Ordinate Temp. Eié'éi:"ralit"é
N : fuel fuel °oC
1 | Hydrogen | Hydride Oxygen Low Dilute

<260 | Sulphuric

Acid

2 Hydrazine Ammonia Air Low Dilute
<260  Sulphuric

Acid

3 - Ammonia Hydro- Hydrogen  High Dilute

carbon peroxide (600 - Sulphuric

700) Acid
4 Hydro- Methanol High > ' Phosphoric
carbon 750°C | Acid
S5 Methanol Ethanol Sodium/or
Potassium

Hydro oxide

6  Coal Coal Solid oxide,

carbonate,
Solid polymer

electrolyte

Temp. = Temperature —> electrolyte relationship is given in Table 26.5:
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Table 26.5: Temperature range, Electrolyte and Type of fuel cell:

SN Temperature Fuel Cell Type Remark

1 65°C — 160°C | Alkaline fuel | Low

cell

2 Less than Solid Polymer Lower

120°C Electrolyte Temperature
Fuel cell
3 175°C- 200°C | Phosphoric Lower
acid fuel cell Temperature
4 | 600 —-700°C | Molten High

carbonate fuel | temperature

cell

S < More than Solid oxide fuel | Temperature

7500°C cell

Cell voltage as a function of the operating temperature for various types of
fuel cells gives the achieved cell voltage, a measure of efficiency, as a
function of cell operating temperature. Even though, phosphoric acid fuel
cell has the lowest efficiency, it is technologically most advanced. It is
considered to be the first generation fuel cell but it has proven cell life,
tolerance to impurities in the fuel and oxidant and it is low cost. Molten

carbonate fuel cell is considered to be the next generation fuel cell, while
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solid oxide fuel cells are in the development stage. Alkaline and solid
polymer electrolyte fuel cells are being developed for vehicular applications.
c. Global Overview of the technology:

A number of leading industries, viz. Ballard Power Systems, Plug Power,
Fuel Cell Energy, International Fuel Cells Corporation (IFC), Energy
Partners, H-Power, Honeywell, Northwest Power Systems, Toyota, Siemens
and other have been targeting fuel cell markets for transportation stationary
and portable applications.

OEMFC fuel cells are being used for decentralized as well as for
decentralized power generation. Ballard is the leading manufacturer of
PEMFC Power Systems. This company has signed an agreement for the
supply of 30 public buses in 10 cities in Europe. Daimler — Chrysler (D-C)
and Ford Motor Company committed $ 750 million for research in PEMFC.
Plug Power and North West Power Systems are developing PEMFC Systems
in 5-50 kW and 7-10 kW for home applications. A 50 kW system is being
developed for the DOE. IFC has demonstrated an un-pressurized fuel cell
for automobile engine.

PAFC units of 200 kW are commercially offered by IFC. About 200 PAFC
Systems had been put up for demonstration and field-testing in Japan,
Germany, Italy, and USA etc. Based on methane, a fuel cell system runs at
the wastewater treatment plant in Oregon. PAFC developers are targeting
cogeneration market where the heat produced by fuel cell power plants can

be utilized.
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Developers of MCFC’s in USA target commercial fuel cell sizes of 250 kW to
3 MW for power generation and cogeneration applications. Some of the
manufacturers of MCFC’s are Fuel Cell Energy, Hitachi Ltd. Mitsubishi and
some other companies.
During these developments, however, one needs to address the following
issues:

High power density of 0.18 — 0.22 Watts/cm?

Increasing cell life up to 40,000 hours

Electrolyte management

Corrosion problems

System integration

Reliability and Durability of MCFC stacks

Cost reduction
Siemens Westinghouse, Ze-Tek, Honeywell, Global Thermoelectric and
Ceramic Fuel Cells Ltd are working on SOFCs. Siemens had developed
tubular SOFC units of 1 kW, 25 kW, 100 kW and 250 kW. It plans to
commercialise SOFC plants of 1-5 MW shortly. Siemens AG and Shell
Hydrogen jointly plan to develop fuel cell commercial power systems of 250
kW to 10 MW capacities. Ceramic Fuel Cells Limited of Australia has tested
a 1 kW SOFC stack on liquefied propane gas. Honeywell is targeting
portable power packs of 500 kW SOFCs.
With their functional applications of different type of fuel cells are

summarized in the Table 26.6.
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Table 26. 6: Type of fuel cells and their functional applications:

SN | Fuel Cell | Applications

Type
1 PEMFC Commercial domestic, back up
power systems, automotive
2 PAFC Commercial power generation, Co-
generation
3 DMFC Portable stationary and

automotive application

4 MCFC/SOFC | Distributed power, centralized
power, and industrial

cogeneration.

d. The Present Indian Program:

The fuel cell program in India has included technology development as well
as demonstration, largely supported by Government — the Ministry of Non-
conventional Energy Sources (MNES), Ministry of Coal and recently by
Council of Scientific and Industrial Research (CSIR).

The various projects taken up by the Ministry lay emphasis on the
development and application of suitable materials, catalysts, processes,
components and systems. Phosphoric acid fuel cell (PAFC) stacks of 5 kW,
10 kW and 25 kW have been developed and tested. The application of PAFC
fuel cells for demonstrated in laboratory conditions. A 50 kW PAFC power
plant, based on hydrogen, has been developed by a government owned

company (BHEL). After initial performance tests, the plant will be
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commissioned at a chemical industry for performance monitoring in actual
working conditions. A commercial module of 200 kW size of PAFC was also
tested under Indian conditions for an automobile. The demonstration of
commercial model used Propane rich liquefied petroleum gas as the fuel.
Under a program for the development of MCFC, indigenous procedures have
been developed for making electrodes, matrix, and electrolyte tapes of size
512 cm2. A MCFC was tested on pure hydrogen. The stack delivered an
output of 250 W against the rated output of 350 W.

A scientific foundation has developed components and stacks of Proton
Exchange Membrane Fuel Cell (PEMFC). The cell sizes up to 450 cm? have
been developed yielding 300 mA/cm? of current density at operating voltage
of 0.65 V. Several stacks of 5 kW size have been developed and tested under
different climatic conditions including the including the harsh Antarctica
region. Using compressed hydrogen in metal cylinders, two 5 kW size fuel
cells have also been used in an electric vehicle. Hydrogen on board the
vehicle is stored as compressed gas in metal cylinders.

The work on solid oxide fuel cells (SOFC) HAS BEEN GOING ON AT central
Glass and ceramic Research Institute (CGCRI), Kolkata for past several
years and achievements include development of fabrication process for
electrodes and matrix. Kilowatt range fuel cell stack is being developed
presently.

The Indian Institute of Science, Bangalore has been working component

development for SOFC and direct methanol fuel cell (DMFC). In direct

52
| I | % | | S
e LS TG O LG e Lt S LG S TG =
%’3' E‘af“ %’3' E‘af“ %’3' E‘af“ %’3' M_IJORD %’3' E‘af“ %’3' E‘af“ %’3' E‘af“ %’3' E‘af“
E-BOOK- ISBN: 978-93-5235-445-0. COPYRIGHT TO AUTHOR- DR. ASHISH MANOHAR URKUDE



= [+ F F F F F F F

E-BOOK- ISBN: 978-93-5235-445-0. COPYRIGHT TO AUTHOR- DR. ASHISH MANOHAR URKUDE
methanol fuel cells, a proton conducting polymeric membrane is used and
methanol is reformed with in the cell.

Under a UNDP/GEF project, a ‘Fuel cell Bus’ project is being executed
through the R&D unit of Bharat Heavy Electrical Ltd., a public limited
company. A fuel cell vehicle has been in operation with two PEMEC stacks
in combination within a 120-voltage battery bank. The electricity drawn
from a fuel cell battery bank hybrid system drives a 13 kW series wound DC
traction motor. The vehicle is in operation for demonstration, awareness
creation and for evaluation of its performance.

e. Present Government Policy:

The government policy on fuel cell development so far has been towards
R&D and demonstration projects. The efforts on commercialisation are hazy,
though plans are underway to define the policies and fiscal incentives that
can lead to large-scale investments in fuel cells from private sectors and
corporate giants.

Because of various workshops, a consortium of institutions has been
created to develop various technologies. Organizations involved in fuel cell
development are given in Table 26.7:

Table 26.7: Organizations involved in fuel cell related activities at

present:

SN | Organization Fuel Cell Type

1 Bharat Heavy Electrical Limited | Phosphoric acid fuel

(BHEL), Hyderabad cell
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2 Spic Science Foundation (SSF), | Polymer electrotype

Chennai membrane fuel cell

3 Central Glass and Ceramic | Solid oxide fuel cell
Research Institute (CGRI),

Calcutta

4 Indian Institute of Science | Solid oxide fuel cell

Bangalore

f. A Wake up calls for the Industrialists and Government policy makers:
The industrial base in the country is yet to break the ground. Though
several companies including battery and generator manufactures have
shown interest in setting up manufacturing basis in India by way of
technology transfer from leading manufacturers in USA and Europe, the
industrial base is still a distant dream. The steps to address the major
concerns of the prospective manufactures include lack of government policy
on incentives for setting up industrial base, regulations on facilitating
market development for fuel cells and demonstration of fuel cell technology.
Private parties/ organisations are yet to make a break through in this field.
g. Present Conclusions:

Fuel cell development in India is taken up as an R&D and demonstration
program involving research institutions and R&D division of an industry.
The government, for developing efficient and cost effective fuel cell systems,
components like reformers/processors, electrodes, bipolar plates,

membranes, power electronics etc, is supporting research. Though there are
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niche applications for fuel cells in India but the cost and identification of
fuel or lack of adequate hydrogen production technology are the basic
barriers for fuel cell development for commercial purposes.
Hence to drive a car on fuel cell needs to develop the fuel cell first and as
mentioned above the cheaper hydrogen manufacturing technologies. In rest
of the bodybuilding and other car parts and functions will have to develop
according to the car design and development.
h. Special Recommendations for the future:
Hence, researcher would recommend here that indigenous giant private
players like Tata, Bajaj, Mahindra, TVS, MRF and others or even the
automobile Organisations and Institutes should take more interest in this,
make it a success, and even commercialise this technology.
i. Technological References:
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CHAPTER 27:

BUSINESS OPPORTUNITIES IN THE
CAR MODIFICATIONS USEFUL |IN

VARIOUS PROFESSIONS
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Part 1:

Which modifications do the professionals most commonly demand?

Many consumers feel that cars can be used only for the luxury and comfort.

However, it is not so. A distinctive survey for the car users was carried out.

It revealed that every professional or end user has his own professional

demand from his product, the car. Infact if the car indigenously built then

customers can suggest few extension points in the car so that it can be

modified on those extensions for the desired purpose. Few examples are

given below:

car

Table: 27.1: Profession-wise Customer demand for the
modifications:
SN | Profession | Modifications Demanded | Additional
by these customers in |Investment
their cars (Approximately)
1 Doctor a. Ambulance Rs. 25, 000/=
b. Trauma/ Emergency | Rs. 25, 00, 000/=
Surgery Van
c. Special place for the tools | Rs. 25, 000/=
and equipments used by the
Surgeons
d. Special Medicines | Rs. 25,000/=
carrying cars
e. Car fitted respectively |Rs. 12,00, 000/=
% I 3 i % % I
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ﬁﬁ ﬁﬁ

with Eye, Teeth, or other
specialised treatments
facilities for the particular

doctors.

onwards

f. Hypersensitive Tactile
Sensitive Telematic
Sympathetic Telehaptic
Robotic Technology Trauma
Surgery of a Patient in the
monococ chamber fitted in
the Helicopter or in an Auto

Pilot Car.

Rs. 1, 00, 00, 000/=
i.e.
Rupees One Crore

onwards.

2. Architects
and

Engineers

a. Architects, Civil and
Mechanical Engineers want
their car having special
facilities to carry maps and
blue prints, and his special

equipments.

Rs. 25, 000/ =

b. Electronics and
Computer Engineers want
their cars fitted with every
kind of electronic gadgets

and ultramodern

Rs. 2, 00, 000/=
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equipments preferably made

in India, and so on.

3. Lawyers,

C. A.

a. These customers have
demanded that they are
interested in buying electric
or battery driven cars. The
main feature of the cars
would charge when it
remains idle or parked on

the Court parking area.

Rs. 1, 00, 000/=

b. Lawyers and Chartered
Accountant want the car to
be fitted with flat plate
computer screens and hard-
discs with every kind of
cases on it. This will help
them in referring cases

while going to court.

Rs. 50, 000/=

4. Teachers

and

Professors

They want computer to be
fitted in the car. It will be
loaded with the knowledge

they require.

Rs. 50, 000/ =

5 Students

They have mainly two

Rs. 50, 000/ =
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demands one of which is

definitely for computer.
Other demand is computer
to be feed with knowledge

and the games.

Consumers
demanding
sporty look
or a

innovative

unique look

The reach and high-class

people going to  Dilip

Chhabriya (DC), a world-
renowned car modification
expert from India have one
demand in common. Their
must be

car uniquely

designed. Eighty percent
feel to give their car a
sporty, sleek, aerodynamic

having extraordinary looks

and features.

Minimum

Rs. 1,25, 000/ =

Mobile Car

Dispensary

Used by the Doctors for

special purpose of
treatments of the patients in

the rural areas.

Rs. 100, 000/=

Mobile Van

for Saloon

As working people do not

get time for their haircut

Rs. 1,00,

onwards.

000/=
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and well being in the hectic
schedule this is a new trend

in Metropolitan cities.

9 Mobile Van
for daily

needs

As working people do not
get time for their haircut
and well being in the hectic
schedule this is a new trend

in Metropolitan cities.

Rs. 1,00, 000/=

onwards.

10 | Mobile Van
for Car/
Vehicle

maintenance

Many companies even in

India presently use it.

Rs. 2, 00, 000/=

Part 2:

Special case of modifications made by the Automobile Engineer and a

Doctor (Surgeons) in the cars:

An Ambulance fitted with Robotic Technology for emergency operations.

[A part of this is published a Research Paper in The Institution of

Engineers (India), Nagpur Local Centre, in Annual Technical Paper

Meeting, on 19tk October 2003.)

Title:

Telehaptic Telematic Remote controlled Robotic Technology Trauma Surgery

in a car or in a Helicopter.

i % |

(L ohelle
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Description of topic in technical terms:

Hypersensitive Tactile Sensitive Telematic Sympathetic Telehaptic Robotic
Technology Trauma Surgery of a Patient in the monococ chamber fitted in
the Helicopter or in an Auto Pilot Car.

Key words:

Autopilot Car, Flexible Robotic Arms, Telematic Trauma Surgery, Feeling to
Doctor while Surgery is the Sympathetic Telehaptic Sensation, Special
Software, Intricate Reflexes will reach within few microseconds, Zero error
Surgery.

Description of the Key Words:

Auto Pilot Car: A car driven automatically by the computers.

Flexible Robotic Arms: Mechanised arms controlled by the computer
operations used for special purpose by medical or engineering team.
Telematic Trauma Surgery: Telematic means remote controlled. Trauma
Surgery means emergency Surgery.

Sympathetic Telehaptic Sensation to Doctor: It is the actual feeling or
sensation to the Doctor to their finger through electromagnetic waves and
digital signals, while operating remotely from the distant place from the
accident in case of emergency.

Special Software: It is required for the operation to carry out intricate
surgery in the patient.

Intricate Reflexes reaching to the spot within few seconds: How so ever
distant the patient may be the electromagnetic signals reach within few

microseconds.
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Zero Error Surgery: Even if the Surgery done from the distance still it will be
as perfect as landing a aircraft auto pilot on the run way. A pinpoint
accuracy in this kind of surgery is the need of the hour. Thus, this
technology can be used even in the spaceships or in the aeroplane or in the
submarines kinds of places.

Taking Two Helicopters instead of one. While one helicopter will contain the
paramedical team second helicopter will be fully equipped operation
chamber as mentioned below.

Taking two vans/fully equipped cars instead of one: One with paramedical
team other van will be fitted with the tools, equipments and instruments
mentioned below.

Aim of the Project:

Every year only in India, 70000 people die on the road. Half of them for not
reaching the proper medical help on the spot. If we adopt this project
properly many lives can be saved.

Estimates:

Option 1:

In USA, One Robotic Human like Finger Costs $6000. Therefore 10 fingers
almost $60000. In addition, Robotic Arms with software $10000 plus special
Ambulance $10000. This gives spending of almost $100,000. This is the
Investment for the prototype. For mass production, it may be less.

Option 2:

2A. If monococ (Unitised) chamber of the CAT Scan and Robotic Surgery

Arms are developed with all prerequisites technologies and services, which
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can be fitted to any vehicle including emergency help helicopter and even in
the operation van/ car or in the ambulance van/ car.

2B. In case two 911 or two emergency help-line helicopters fly to the trauma
spot then one helicopter will be fitted with all these robotic technologies to
take guidance from the Remotely placed Doctors while other helicopter will
carry the Paramedic team trained and expert in trauma surgery activities.
Highlights of the Project Option 1:

1. Van of the size of 15 feet by S feet by S feet may be fitted with these
technologies for the trauma operation. It needs following modifications:

Back seats will be replaced by operation bed,

Robotic arms fitted with accurate specifications at both sides of the car
and even few types of equipment are fitted at ceiling of the car.

Voice Input and Output Devices for Police with Badge Number and for the
Paramedics who will put the patient on the operation table with
proper preparations.

Blood Supply, Anaesthesia, Saline, Heart Machine, and Dialysis
Equipments will be made portable enough to carry out the operation
smoothly.

Precision Placing of the equipments and the Multiple Robotics arms will be
extremely flexible for the accurate adjustments. The arms will be fitted
within the limited specified space with proper ergonomics and
aesthetics sense for the operation.

Scissors, Knife, and other important operation equipments will have auto

clave/ auto sterilization option.
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2. Portable 3D CAT Scan, 3D MRI Scan technologies are fitted in the van or

mono-coquette chamber. It will give complete diagnosis of the patient to the

doctors after every possible examination.

3.

Auto Pilot, Global positioning system (GPS) Remote controlled car can

reach the spot within the specified time to save the life of the patient.

. Robots will have accuracy of the order of few Microns (10 -3 mm).

. Time of specified action of each movement of surgery is few nano seconds

to one second. It includes time to reach the signal plus time to carry out
telehaptics hypersensitive robotic surgery with pinpoint accuracy and

range of deviation precision.

. The perfect touch sensation from the Tactile Sensitive Robotic fingers,

which are actually operating on the operating table, will give complete
sensation to the operating doctor giving orders or performing operation
telematically. This is due to the Telehaptic Technology that is used on
the Robotic Fingers to know or transmit the exact pressure to be applied
while operation at every phase, at every event, and at every intricate step
in the operation. Haptics is a Science of integrating the sense of touch into
human-computer integration. |[Reference- Article-Midas Touch’, Author-

Sarath Kumar P. ; in the Magazine - The Week (India) - August 10, 2003]

. If the surgery is complicated and challenging then Doctors will carry out

simple operations to seal the wound to stop heavy bleeding and then final
operations will be carried out in the Trauma Surgery department of the

nearest possible hospital.
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5.

On the Legal Front:

a.As this kind of Intricate Operations Requires extreme specialisation.
Only few experts having dealt with the Robotic Surgery will get the
license to practice this Surgery.

b.All the transactions will be done on the speech, voice detection, figure
prints detection, video mail on the mobile kinds of services including
FIR, name of the patient video clip of the patient injuries, for the proof
etc.

c.Insurance, different cost, different works, different languages, etc. will
be taken care and analysed using distinctive Information Technologies

with Proper Software and Hardware in the Computer.

d.As the Expert Paediatric Surgeons will carry out the surgery in the
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remote lab in their hospital, which will be actually carried out on the
patient at the trauma spot. OR They will order the Robotic devices in the
operation van to perform the work according to the needs by having a
clear look through the cameras. However, the Consumer Protection Act
(CPA) will be modified according to the emergency services while
considering the Human error element and Machine and Robotic error
element.

.In case experts require help from the different branches of the Surgeons
they will take guidance from the other listed registered Surgeons on the

Web Camera or on the Video conferencing.
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f. Nearest Police and the Paramedics team who know something about this
kind of Trauma Surgery will be heading at the spot along with or behind
this auto pilot trauma surgery van within the prescribed time.

g. Either this vehicle will be developed with its own specifications or it will
be a unique and registered vehicle, which will be developed according to
the RTO specifications in that country. If laws are not specified in that
country then Laws will be developed in that country for this very
important technological breakthrough.

Highlights of the Project Option 2:

In the Monococ (Unitised) Operation Chamber having the proper 3D shock
absorbers and levelling equipments. This chamber will have 3D CAT Scan,
3D MRI Scan, Robotic Arms which will be developed with prerequisites
technologies and services (Ex. Examining the patient Remotely with Robotic
Telehaptic Arms, Blood supply, Saline, Operation Equipments, Blood
Testing, Blood Matching, Precise Suturing, etc.).

This chamber of particular size with proper technological features can be
fitted in any vehicle, it can be Helicopter, or even it can be a Car. All the

Legal side of the option 1 is also applicable to this project.

Part 3:

Business opportunities in these kinds of projects:

Every kind of these projects requires unique set up of its unique kind. These
projects satisfy the customers needs and is also a very good business

opportunity for the businessmen doing this business. Even if upper crest of
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people are considered it comes out to be few lac people. It has turnover of
more than ten crores in India and the trend is increasing day by day.
Besides jobs to design engineers, job to skilled workforces, it adds self-
reliance to India on the designing front of the car market as within few years
many designing experts are developed while working on these kinds of

projects first dependently and then independently.

Part 4:

Advantages of these kinds of projects:

The cars thus developed are meant of the specific purpose. These custom
built cars can revolutionise the efficiency in the respective field of
applications. While in this case the patient can be operated on the spot, in
other cases it can be of similar help in those respective profession giving

better and faster results.
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CHAPTER 28:

CUSTOMERS’ DEMAND AND BUSINESS
OPPORTUNITIES IN THE SECOND
HAND INDIGENOUSLY MADE CARS IN

INDIA
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Part 1:

The Second Hand Car Market Background:

Everywhere in the world second hand car market is almost 70% of the new
fresh cars. In this chapter the chart of the price list of the second hand cars
will prove how indigenously made cars will be cheaper and reliable. Still we’ll
go step by step.

Maruti is not a 100% indigenous car manufacturing Indian company. Even
it never wuses fully indigenous car manufacturing technology in its
manufacturing unit and elsewhere. Suzuki of Japan has major 54.2% stake
in the Maruti Suzuki venture and it has provided core technology to
manufacture the cars in India as a joint venture. Still to explain the point of
second hand car market few examples from various organisations including
Maruti are given below.

However after the whole analysis it can be clearly known that if the car in
concerned is better if its technology is from India, it is made in India, if its
seller is from India and if that car is driven on the Indian road. Otherwise a
simple communication gap can be a very big mistake in future of car driving. It
is here can be proved that it is better option to indigenise the whole car
technologies in India to ensure the safety and security of the car and the
drivers and manufacturers as well. Hence, may not be today the whole
transaction be only of made in India cars but in coming future if this project is
carried out seriously more than 90% cars would be of the Indian made cars.

As then only maximum customer satisfaction could be achieved.
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On 28th August 2003, Maruti Udyog Limited (MUL) announced its “True

value outlet” second hand Maruti car-selling outlet in Pune, Maharashtra

(Reference: 29t august 2003, Friday. Pp-11) it was inaugurated by Mr. Kinjo

Saito, MD (Marketing) of Suzuki. The criteria, prerequisites and ease of the

second hand car sell by Maruti-Suzuki is given below:

a.The made should be Maruti-Suzuki,

b.The kilometres reading should be less than 100,000 run,

c. Selling price Rs. 1 lac to Rs. 1.25 Lacs, exclusive of price for registration

etc.

d.Warranty of One year,

e. Three services free,

f. No commission basis,

g.Immediate transactions,

h.Customer satisfaction,

i. Safety and security of the customer,

j- Single window transaction for Tax, Insurance, and other documents.

k. To make the second hand sell hassle free for the loyal customers.

Part 2:

Why even the Suzuki-Maruti entered this second-hand or pre-owned or

used-car market?

1.

2.

Huge Customer Demand,

To enhance brand image,

. Transparency in the business,

. Immediate transaction,
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5. Competition from various companies,
6. For providing original spare-parts to renovate the old car and improve
its life and performance through companies own people,
7. To bring dealers, finance people, service station men, transport
organisation people, and other work force and loyal customers together
and build a rapport for the Maruti-Suzuki.

Part 3:

Why customer demands have increased for second hand car market?

Many Indian dream of owing a spanking new car- and this sentiment is
driving the growth of the Indian automobile especially the car industry.
However even more people find spending on a car a more practical
solution to their dreams. Already, Indian car buyers have come of age
only in the last decade as they finally have:

1. Choices to buy the car,

2. Increased disposal income,

3. Urban aspirations,

4. To be in the peer group of car owners.

Part 4:

How companies built up this second hand car business opportunity?

The companies provide complete buyers’ and sellers’ satisfaction in the
following way:

a. The catalogue of cars in sale,

b. The list of different variants,

c. How to get best value out of the car,
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d. Bringing the buyer and seller in front of each other,
e. What age of the car will suite,
f. Completing transactions before buyer and the sellers over the
single window.
Many company charge 5% of the transaction from each side however they
provide a car which is as if new to the buyer.
Part 5:

Tips provided by the experts for the Second hand car buyers:

The major points while buying the second hand car are given below. They
definitely will bring satisfaction to the buyers. The car market is the buyers’

market, whether first hand or second hand. To avoid the traumatic

experience in buying the second hand car following are the tips:

A. Prerequisites:

The first and foremost important point is never buy the car suddenly
without planning,

Know what exactly you are looking for in the car,

Know what questions should be asked to the seller or sellers,

Plan according to your budget,

Know where are you going to buy and why?

B. How to prepare your self to buy second hand car?

Following are the points you must check before you buy the second hand
car:
It’s a daunting task, hence avoid the complications,

Filter out the junk floating in the market and try to get best buy,
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Prepare budget for:
Cost of the car,
Insurance,
Tax,
Services cost,
Maintenance cost, etc.
After this budget is ‘done’ stick to this budget only so that further
complications are avoided forever.
Try to browse in the market for the car fitting into your budget and other
requirements,
Gather information from various sources like newspaper, magazines,
advertisements, pamphlets, or other sources.
Make list of sellers to be approached.

C. Overlook/ Inspection of the second hand car:

This is a very big problem generally cannot be even finalised at the final
moment of buying. Still know few points mentioned below from the experts’
view so that buying becomes easier and hassle free:

a. Know Age of the car.

b. Know for what purpose it was used in the past.

c. How much it is been driven in terms of miles. Remember many a

times the mileage covered is less important but the purpose of use

becomes important.
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D. Communication with the seller and the dealer of the second hand

car transactions:

Charted below are the questions that should be helpful to the second hand
car buyer. Few questions are to be asked to the seller to avoid the future
hazards. It is always better to know person who owns that car many a times
than the actual car as it may give more details about the car and its past.
Hence, inquiries about the car from the owner should be honest and
forthright so as not to conflict with the feel and experience you receive from
the car when you test-drive it.

Make sure you get the test drive.

Also make sure you get the chance to inspect the car in road daylight. Any
kind of refusal on seller’s part to comply should be treated with suspicion,
forget the deal.

The same could be asked to the used car dealer. In their case the more
documentation the better, as this gives a better idea of the condition of the
car than just word of mouth. Ask for the contact numbers of previous
owners. A dealer’s response or lack of it could lead to some interesting
observations.

Table: 28.1: Questionnaire for the buyer against seller and dealer:

These questions can clear that it is always better to be car made in India,
driven in India and the seller is from India other there can be
communication gap which can be hazardous in future of the bought car

while driving.
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Table: 28.1: Questionnaires for the Buyer:

SN | Compulsory | Points to look for/ Or the expected gist of the
Questions Answer

1 | Why are you | The first query in any buyer’s mind is also the
selling the | beat one as user does not want to be left owing a
car? pile of junk on four wheels, unless that’s to

users linking.

2 | How many | It is always advisable that avoid the ‘to the moon
miles are on | and back’ car; it was probably towed back
the anyway. Mileage determines value inversely.
odometers? | Although a car that is extremely low on miles

covered should directly lead you back to the first
question, unless the owner is migrating. When
you eventually see the car, and the odometer
reads significantly higher (or appears to be stuck
on a number when you drive it), it’s time to
continue your search.

3 | What is | It can be the first question as well. A basic
condition of | query, the response to which should elicit
the car? confidence. Be sure to follow it up with inquiries

on all aspects, structural and mechanical. If the
actual experience with the car does not feel the
same as quoted it’s back to the drawing board.
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4 | Does it have | Special features like air conditioning; pumped
any special | up car stereos with Compact Disc (CD) players,
features? alloy wheels, leather upholstery etc. increase

value. Check for defects in any of these
according to the comprehensive guide provided.

5 | Are you the | Single owner cars are preferred and are easier to
original check up on. If the owner is not the first one it
owner? may be difficult to determine the condition of the

car before the current owner purchased it.

6 | Was the car | Take heed; stay sharp because this is an
ever important area. Often accidents repairs
involved in | especially to body parts cannot be determined
an accident? | easily. This may also disguise possibility of

future problems, which of course means extra
service costs. These guiding questions and
answers can give you details on how to recognise
such a car. If the seller denies the case you
yourself must check the car if you find the mark
anywhere just walk away.

7 | Do you have | A well-maintained record indicates that the seller
services has maintained his car well. These days the
record of the | history of the most new cars can be acquired
car? from the dealers and the service stations’ end.
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8 | How much | Always evaluate the worth of the car, comparing
are you | it with going market rates. Haggle over the price
asking for | without shame since you are the one footing the

it? bill. For a used car.

Now that you as a buyer are have to short-list your options.
Here after it is time to check technical details and/ or the technicalities:
The passenger compartment,
Floorboards,
The engine bay, and
The boot.
Not to mention but the core aspect- getting behind the wheels.

E. Mechanical Inspection Tips:

Before test-drive try for the mechanical inspection of the car.

When inspecting the car don’t worry about soiled garments and such and
remember to carry along a flashlight. This is where your trusted mechanic
comes in handy. Let him inspect the car and make note of the problems
encountered. Make and estimate of the cost of repairs, which can be used as
a bargaining tool to arrive at a better price for you. Too many problems
forget the car and look further. Look out for any accident mark or something
like that under his expert guidance. Take care to notice/ locate the fake or
duplicate parts fitted in the cars and if any try to get them replaced with
genuine original parts before you buy the car. Here your familiar or family

technician is very useful. Take full advantage of his consultations.
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Table: 28.2: Inspection points for customer while buying a Car:

What to look for? Where to look for? How to look

for? Which part to look for? When to look for?

Start inspecting systematically from one end and
proceed to the other end so that there are no
overlooked spots in between. Look under the car for
any kind of damage or distortion especially to the
suspension system. Use a flashlight for any kind of
sign for rust formation. Rust generally builds up o
the exhaust pipes, the frame, floor pans, and wheel
wells.

Look for the signs of leakage from the oil sump,
coolant pipes, water pump, fuel lines, shock
absorbers, etc. These parts are crucial to the working
of your car and repairing of replacing these parts is

expensive.

Check if there is sufficient depth to the treads. A
trick is to use a coin to check the depth. If the coin
sticks well inside the tread and is the same on all the
tyres, the set is in good condition. Tyre wear indicate
bad alignment or defective suspension. Check for

cracks on tyre sidewalls and any damage to the rims.

SN | Some
key
points

1 Under
chassis

2 | Tyres
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3 Electrical

System

Check condition of wiring as you could be in for a
rude shock if you see smoke coming out from under
your dashboard while driving. Ensure that all lights,
horns and radiator fan are working. Check intensity

and alignment of the headlight beams.

4 | Engine

This is perhaps the most important area of
inspection. Take a good look at the overall condition.
Is the engine clean? Are there any oil leaks? Get a
mental picture, because you’ll want to look again
after you take a taste drive.

Look for the signs of wear and tear near the engine
cover fasteners, which indicates that the engine was
opened and worked out.

Check for the cracks on coolant, fuel inlet and return
and brake oil hoses.

Get a feel on the fan belt, air conditioner belt, for the
cracks or any other damage.

Check fastening of the strut mounting; also look for

signs of rust in the engine bay.

5 Doors

They should open and close with ease. While shut
check the flush of the body panels with the doors. It
should look and feel smooth. Uneven fit indicates a

car involved in an accident.
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6

Windows

They should open and close with ease. It should look
and feel smooth. Uneven fit indicates a car involved

in an accident.

Hood and

Boot Lid

They should open and close with ease. It should look
and feel smooth. Uneven fit indicates a car involved

in an accident.

Body

Panels

Look for any deformation, variations in the shade of
body colour, loose bumpers and cracks. Rust signs

are indicators of larger rust areas in future.

Tailpipe

Though sounds corny checking inside the tailpipe is
a vital indictor of the condition of your engine. Globs
of oily soot indicate serious problems with the
engine, which could be in the form of worn out

pistons, piston rings or defective valves.

10

Interiors

Check the interiors well, because this is the comfort
zone. Avoid smelly and grubby interiors. Check
condition of the upholstery, steering wheel play, and

if the air condition is working.

F. Test Driving the Car:

Most of the test-driving of a car happens before the actual drive itself. Don’t

be in a rush to take the car for a spin round the block and see the boot

overtake the hood when you screech to halt before a red light. It’s a wise to

inspect the car carefully, inch by inch. Take your own mechanic along to
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help you. It’s always preferable to have professional know-how rather than
getting stuck with a dud.

On driving the car, you drive exhaustively. If you sense some hostility
against this demand, be assured there is some serious flaw in the car. This
will not only help you distinguish abnormal noises from the usual ones, but
will also give you a good idea of the overall feel of the car.

Switch On the car. Does it start easily and run smoothly? Are there dense
fumes from the exhaust on ignition? This indicates a problematic engine?
Ease the car into traffic. Does it accelerate with sufficient power? Is the
transmission slick or does it whine and grind? Is there any drift when you
lift your hands off the steering wheel? How is the ride, is there too much
bounce? Drive over some bumps and potholes. Do you feel in control of the
car? If not you probably have to work on the Suspension system. It may
increase your cost. Check for the brakes is it. Is the braking sharp? Or the
braking is spongy? Does the front end drive too far in front or does it swerve
under hard braking? If the brakes squeak you probably have to replace the
pads. Last of all how are the seats? Was the drive comfortable or not? If your
drive was smooth then only you go ahead for other finer and intricate

mechanical inspections and the documentations.

G. Final Finer Mechanical Checks:

After you take a test drive you would like to recheck and inspect few points
once again as finer check. If not make compulsion on yourself before sign

the papers.
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Table: 28.3: Key points to be inspect in a used car:

SN

Key Point

Finer final Checking for

1

Engine

Check levels of engine oil, coolant and battery
water. Condition of hoses and belts, are there any

cracks?

Headlamps

Stone chips mean a lot of miles. Check for any

cracks in the glass and intensity of beam.

Windscreen

Chipped windscreen means a lot of miles covered.
Also check for cracks as driving at high speeds can

shatter the glass.

Suspension

Wallowing in the corners, failing to absorb bumps

and grounding are a bad sign.

Windows

Do the windows roll down with ease? If sunscreen
film is applied are there worn out patches? They

indicate large distance covered.

Interiors

Is the overall feel comfortable or is it stifling? Are

the seats worn and saggy?

Door Panel

Do they line up properly, and are the flush lines
clean? Large panel gaps indicate a nasty bang up

and repair job.

Paint

Is the shade same al over the body? If not they
have been treated to a repair and repaint the job.

Check signs of corrosion especially in coastal
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areas.

9 | Boot Badge | Make sure the model name on the boot is the same

as that on the Registration Book.

10 | Rear End Look for the signs of accident damage inside the

boot and the signs of rust.

11 | Wheels Uneven wear means a misaligned suspension. Are
the tyres all the same brand? Differences could

lead to misalignment.

After these finer checks only thing left would be checking the documents.

H. Documentation:

There aren’t numerous legalities and loads of documentation to check up
on. The basic documents to cover are:

1. Registration Book: This book is issued by the RTO and is the most
important document. This book shows the date and address of the
registration and also has a record of ownership. Prior owners’ names and
addresses are recorded in this book and is the easiest way to find out how
many times have the car-changed hands. Make sure the current registration
is from your state or the outer state, as transfer takes lot of time and are
quite a pain. Ascertain the chassis number and engine match the numbers
in the Registration book.

2. Taxation Book: The Tax Book/ Certificate shows the status of the taxes

paid. Nowadays there is a ‘One Time’ Tax collected, but some state
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governments still collect an ‘Annual Tax’, so make very sure which brackets
your car fits in.

3. Insurance Policy: Make sure there is valid insurance coverage for the
cars without which do not even test-drive the car. Also make sure the
premium have been regularly paid or any dues are pending.

4. Valid PUC Certificate: It is important document nowadays as it checks
the pollution under control for the car. It ultimately indicates whether the
engine and the system of the car are working properly or not.

5. Warranty Certificate: If car is in the warranty period check it.

6. Original Invoice of the Car: It gives the actual price and buying date
and address of the seller of the car.

7. Car Manual: It helps you learn more about your car. As ultimately this
gives the owner the details about the machine your drive. Otherwise the
non-technical person becomes helpless, about the technological jargons and
about the car he owns.

8. A delivery note: This is to underwrite any future legal liabilities
pertaining to the ownership of the car.

9.Transfer of ownership certificate: Form number 29 as it is called in the
RTO is the transfer of ownership of the car from the pre-owned person to the
buyer.

10.Insurance intimation note: It is the note that intimates the informing
both the sale of the car and the transfer of ownership.

For hassle free transaction check out whether the RTO agent at a

predestined fees is available for all these documentation.
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I. Price of the car:

Used car prices vary across cities and also from dealer to dealer though few
standard prices are there. Before buying check out for the financers if you
require. Anyhow, the factors determining the price are:

Customer requirements,

Availability of the cars,

Mileage,

Condition,

Features,

Customer Rapport,

Conditions of the Financers.
Sample: Second-Hand Car Analysis for R & D over Technologies, Services,
Selling Prices and Indigenisation of Car-Technologies from customers’ demand
point of view in India:

Table 28.4: Sample of Tata Indica Car to be bought in second hand car

market:
Detailed analysis of this car in the second hand car market and suggestion
for the improvements in the technologies from indigenisation of the Car

technologies with respect to customers’ requirement point of view:

SN | Aspect/ Performance
Features
A | Positive 1. Good Looks
points
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2.Spaciour Cabin so called ‘more car per car’.

3. Most of the parts Indian made as the indigenous

company Tata Motors have manufactured them.

4.Most number of servicing points in India.

5. Tata Finance provides easy loan facility and more
number of services than any foreign company made

cars or any collaboration made cars.

6. Good family car.

7. Good on road.

8. Gives value for money if frequently driven.

9. Fuel Economy is good.

10. Spare parts are relatively cheaper than the other

cars.

11. Repairing of the car is easier than other cars as
Tata’s Technologies are known to even road side
garage man as most of the technologies are made in

India.

12. Tata Motors have most number of trade-in

outlets in the country.

13. Generous warranty policy.

14. Upgraded kit always helps in overcoming the

teething troubles.

15. Less payments for the Servicing.
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16. Tata Motors authorised dealers and services
station gives you one-stop and that too single
window payment destination kinds of high profile

services.

B | Negative

Aspects

1. Engine refinement has not reached the perfection.

2. Niggling mechanical problems.

3. Excessive oil consumption.

4. Rims give problem.

5. Less resale value.

6. When air conditioning is put on the speed gets

decreased.

C | What

buy?

to

1. Car must not be more than three year old.

2.Try to get power steering car.

3. Avoid buying from other players than actual Tata

Motors outlets.

D. | Price

Pay

to

1. 2001 model — Pay Rs. 1.70 Lakhs at the most.

2. 2002 model — Pay at the most Rs. 2.00 Lakhs.

3. 2003 model — Pay at the most Rs. 2.40 Lakhs.

E | Experts

Verdict

The cars after the 2002 only be bought as by that

time the technological aspect got sea change in the
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Tata Motors for the Tata cars.

F R & D
Suggestions
from
Second
Hand Car
market

analysis

Remember second hand car market show the actual
price of your Indian made car. From R & D in
Technologies point of view the second hand car
market show:

i. Why few parts, sub-assemblies and assemblies
had a longer life. Analyse it.

ii. It also tells shows why few parts, sub-assemblies
and assemblies had to be frequently changed. This
gives immense potential in R & D of indigenised
technologies. Otherwise scope for the indigenisation
of the technologies. The parts of such kinds gives the
extra opportunities for the faster R & D over
developing such parts indigenously in India thus

competing with the foreign players.

91

Other Aspect of the Analysis: If the indigenisation of the cars happens

then many a times the analysis of these foreign sources will have little stake

in India. They do influence the buying behaviour of the customers a bit but

once indigenous people enter into this field it will also be taken care of.
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CHAPTER 29:

INDIGENISATION OF TECHNOLOGIES
REQUIRED FOR THE SERVICING,
MAINTENANCES, ROAD SAFETY,
TRAFFIC MANAGEMENT, DRIVER

SAFETY, AND DRIVEABILITY
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Let us see what is happening at this front around the world:

29. 1. Road Safety, Driveability and Driver habits and Driver Safety:
After few successful trials, in December 2003, Ford in its USA based plant
has developed the advanced driving simulator that can help the researcher
to investigate the driver behaviour and distractions he faces during the
driving. The project name is Virtual Test Track Experiment or VIRTTEX; the
computer-controlled simulator is mounted on six hydraulic pistons and
houses one full-size model of a car or truck that is capable of making virtual
movements like those of a real car on the actual road conditions. All the
while the driver under test or even the volunteer driver feels as though he or
she is barrelling down the highway. Trees and sign spots whiz past on a
virtual display screen at the equivalent of around 50 kmph speed or more.
These images span 180 degrees to the rear-approximately the range of the
vision in a real car or truck.

Thus, Ford Along with National Highway safety are developing the safety
standards and the equipment those can benefit the drivers and the
passengers.

In India also dri