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Doctoral Thesis on the topic of Modeling and Performance Analysis of Alternative Heat Exchangers for
Heavy Vehicles Popular Science Description: Low fuel consumption, and reduced exhaust emissions, as well
as improved performance and durability become much more important than before for the vehicle industry.
These requirements lead to a number of additional equipment installed in the vehicles. All these efforts
increase the operating temperature in the engine compartment and reduce the available free space in the
vehicle. In order to keep the engine working at its optimal condition, a huge amount of heat has to be
removed from the engine to the surrounding air. In modern heavy vehicles, this heat is so huge that a
conventional heat exchanger (HEX) cannot handle it easily. In addition, more and more electric powertrains
are introduced to heavy vehicles. Because of the increased demand in cooling power, a larger heat exchanger
size with a huge cooling surface area is required for the vehicle cooling system. However, the space in such
vehicles is limited. It is impossible to increase the size of the conventional HEX to dissipate the required
amount of heat from the vehicle. All these factors imply a need for a revolution of the HEX design in
vehicles. Based on literature review, there are two ideas available for developing an alternative heat
exchanger for heavy vehicles: 1) Changing the position of heat exchangers: Moving the HEX from the front
of the vehicles to the roof of the driver compartment, which might increase the possibility to increase the size
of the HEX. Based on the air flowing direction and the engine coolant direction, a countercurrent flow HEX
is introduced at the roof position instead of a cross flow HEX. 2) Introducing new materials: Using graphite
foam as a thermal material for HEXs in vehicles. Nowadays aluminum HEXs are very common in the
vehicle industry. Due to the increasing cooling power and the space limitation in vehicles, a highly compact
HEX is required. Graphite foam has even higher thermal conductivity, large specific surface area, and low
density. These characteristics imply that graphite foam is a potentially good thermal material for HEXs
(instead of the conventional aluminum HEX). However, due to its porous structure, the flow resistance of
graphite foam is very high. In order to find an appropriate fin configuration with good performance in the
HEX, a computational method is applied to simulate the performance of the HEX with different fin
configurations. The numerical model is verified by experimental results from literature. The analysis of the
results shows: 1) The overall size and weight of a countercurrent flow HEX can be reduced compared to the
cross flow HEX because of the high power density and high compactness factor achieved by the
countercurrent flow HEX. 2) Because of the high thermal conductivity and low density of the graphite foam,
the graphite foam wavy corrugated fin provides higher power density and higher compactness factor than an
aluminum louver fin. A graphite foam fin with two-side dimples exhibits higher coefficient of performance
(COP) than an aluminum louver fin, and it becomes very efficient in energy saving. Thus, the graphite foam
has a very high potential as an alternative material for heat exchanger applications. The countercurrent flow
HEXs made from graphite foam can be designed to be much lighter and smaller than the convectional cross
flow aluminum HEXs. A light and compact HEX is not only good for the thermal management of the
vehicle, but also it reduces the weight of the vehicle which has an effect on the fuel consumption and overall
cost. The present work is based on a research project "Development of new cooling systems for heavy
vehicles - for reduced fuel consumption and lower carbon dioxide emission", which has been financially
supported partly by the Swedish Energy Agency (STEM).
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From reader reviews:

Heather Goodson:

Why don't make it to become your habit? Right now, try to prepare your time to do the important work, like
looking for your favorite guide and reading a book. Beside you can solve your condition; you can add your
knowledge by the publication entitled Modeling and Performance Analysis of Alternative Heat Exchangers
for Heavy Vehicles. Try to the actual book Modeling and Performance Analysis of Alternative Heat
Exchangers for Heavy Vehicles as your buddy. It means that it can to get your friend when you feel alone
and beside regarding course make you smarter than previously. Yeah, it is very fortuned for you. The book
makes you more confidence because you can know every little thing by the book. So , we need to make new
experience along with knowledge with this book.

Robert Schneck:

Within other case, little individuals like to read book Modeling and Performance Analysis of Alternative
Heat Exchangers for Heavy Vehicles. You can choose the best book if you'd prefer reading a book. Given
that we know about how is important any book Modeling and Performance Analysis of Alternative Heat
Exchangers for Heavy Vehicles. You can add knowledge and of course you can around the world by way of
a book. Absolutely right, mainly because from book you can know everything! From your country until
foreign or abroad you will end up known. About simple thing until wonderful thing it is possible to know
that. In this era, we are able to open a book or even searching by internet device. It is called e-book. You can
utilize it when you feel fed up to go to the library. Let's examine.

Macie Tiffany:

As people who live in typically the modest era should be update about what going on or info even knowledge
to make these individuals keep up with the era that is always change and make progress. Some of you maybe
can update themselves by studying books. It is a good choice for you but the problems coming to anyone is
you don't know what type you should start with. This Modeling and Performance Analysis of Alternative
Heat Exchangers for Heavy Vehicles is our recommendation to cause you to keep up with the world. Why,
because this book serves what you want and wish in this era.

Mary Stone:

As we know that book is very important thing to add our knowledge for everything. By a reserve we can
know everything we really wish for. A book is a group of written, printed, illustrated as well as blank sheet.
Every year ended up being exactly added. This guide Modeling and Performance Analysis of Alternative
Heat Exchangers for Heavy Vehicles was filled regarding science. Spend your extra time to add your
knowledge about your scientific disciplines competence. Some people has several feel when they reading the
book. If you know how big advantage of a book, you can truly feel enjoy to read a reserve. In the modern era
like now, many ways to get book that you wanted.
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