MISSOURI

S&l’

Missouri University of Science and Technology

http://solarcar.mst.edu m Phone: 573414249
Email: solarl@mst.edu SOlar Car Tea Fax: 5733414473

Summer 2009
Tips For Creating A Winning Battery Pack- By Adam Lewis

Special Points of

When building a Kokam Amer i ¢ 6000 watthours.
battery pack for an electric  duces one of the most The key to util- Interest
vehicle there are several energydense lithium izing this much power is Creating a Winning
individual factors to con- polymer batteries on the  efficient and accurate Pack
sider; the first of which is market. Now that we battery management. T
what battery chemistryto  have identified our bat- manage this much « Trials of a New
use. There are many differ- teries, the next stepisto  power, the S&T Solar Member
ent battery chemistries determine how many bat- car team designs and
available, but for large bat-  teries will be needed to  manufactures a custom * Changes to Solar
tery packs the most com-  provide power to the car.  pattery management Miner VII
mon are lead acid, nickel Every electric system, whose role ist¢ | practice Run
metal hydride (NiMH), and  yenjcle application will first protect the Lilon
lithium ion/polymer (L have different voltage, batteries while minimiz-
lon). While lead acid and  gjze, and weight con- ing power loss and the
NiMH batteries are often straints so it is difficult to  managing the energy
more cost effective, their find an approach that coming in and out of th¢
size and weight hinder works for all applica- pack. Continuous mon
their usefulnessinanelec- ¢ j gns . Th e toring allows us to re-
tric vehicle where every Miner VII will mainly be cord changes in voltag
ounce counts. kion bat- limited to a weight of 30  temperature, and cur-
teries tend to be smallerin kg This equates to rent to be detected sev
size and larger in capacity  nearly 190 batteries to eral times a second. Tl

which makes them anideal connect, monitor, and data can then be used t m*‘im 5
power source for an electric protect. The current ap-  calculate how much enf '}
vehicle. proach is to use a string  ergy is left in the pack a * §
Once a battery type  of 30 modules, each con- any given time. With a jggee
is chosen, it is necessary to sisting of six batteries in  large and wellmanaged “
determine which company  parallel. This configura-  battery pack, it can give —

makes the most energy tion will give the car a any electric vehicle the — ' ‘
dense battery to minimize  pack voltage ranging winning edge.
weight and size. In our from 90 to 126 volts and a

search we found that capacity of over
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Trials of a New MemberClinton Guenther

My name is Clinton Guenther, and | am a newer member since Sep
ber. |1 am currently seeking a degree in electrical and computer engineering
advantage of being on the team has been mentioned more than once by o _
team members. The advantage that | am speaking of is taking material Iear ,
the classroom and applying it to rdék applications. The first couple of meet-+*:
ings, all | could do was listen and try to understand all of the complicated s¢#./,
car lingo. Shortly after joining | was faced with my first task. The team presif.d
asked if it was possible to come up with aphearge circuit for the solar car th
was completely automated. In a nut shell, the system needed to restrict cuj
to the motor controller for a short period of time to protect the motor controg
and batteries from an inrush of current.
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Clinton Guenther showing off the car

Other members of the team were able to tell me exactly how the old de-
sign worked. The old design was very simple but had its fair share of problem
The old system used a light bulb (for impedance) in series with the controller.
When the light bulb dimmed out, the controller was charged and then someo
had to close another switch that bypasses the light bulb. The main issue of th
sign was forgetting to open the switch that bypasses the light bulb, so when t
car was switched back on, fuses were blown. At first | had no clue on how to
about designing such a system, but since | was determined to find a solution
gan spending hours building different prototypes on a bread board. My appro
knowing how long the light bulb stayed lit, was getting a rough idea of the tim
constant for the intervals of the motor controller. Once | knew this information
used a 555D timer that basically created a delayed switch and would bypass
inline resistance after just eight seconds.
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ol dm really |
de-
forward to the challenges

Oe that | will face being a

h, member of the Solar Car

team. o

The design was soon functional, but not yet perfect. One of the great benefits of the team is going to other
members and seeking advice from someone who is more experienced. | took the design to team veteran Robert
Mertens, and with his help took the design and greatly increased the power efficiency by replacing one of the
switching relays with a MOSFET transistor. When power is applied to the circuit the timer goes stable high after
eight seconds. This output forces a MOSFET into saturation mode which allows current to flow through the
switching coil in a large 600V DC relay that bypasses the inline resistance. The circuit is equipped a green LED
that indicates the preharge is complete.

Il &dm really |l ooking forward to the challenges tha
l ot that | wouldndét have if | hadndt been a member.
experience will have prepared me to properly handle the situation.



Changes to Solar Miner VANathan Steckel

With the ending of the school year and design year f
the solar car team, the team is beginning to look forwardto@o Hopef ul Iy wi t h al |
construction of our new solar car, Solar Miner VII. The new
will feature some significant design changes from its prede
sor, Solar Miner VI, the most noticeable of which will be the t
solar cell type and the chassis material.

will see a more reliable car and a return

rip to the winnerds

The solar cells that we will be using on the next rac
will be Silicon A300 solar cells. This change was primarily done due to fiscal restrictions that the team is facing right
now. TheA3008 s wi | Ythetcest oaGakiumtcellsiwitbonly a moderate loss in power. This will hopefully
free up more funds for other areas of the car that need improvement.

The chassis material was the next | arge deign ch

out of 6064T6 Aluminum; this year, we will be using 4130 steel. This decision was made out of concern with fatigue
of the body latch mounting points and suspension tabs. Our preliminary weight calculations predict that it will only
add about 1 to 2 pounds of weight to the car while giving an increase in reliability.

Other changes have been made to the car that might not be as noticeable such as new, more reliable drive
electronics and a new system of connecting the batteries together. Hopefully with all of these changes we will see a
more reliable car and a return trip to the winnerads
circle.

Practice Run Cody Massar

On April 25th, our team went on a practice
run throughout Missouri to have the new members
get a little taste of the race experience. We drove
nearly 250 miles enduring Missourio6s April weat her
conditions on the Saturday trip. Thirteen students
and four faculty members went on the excursion and
only three students had prior race experience. We
left Rolla at nine in the morning and stopped driving
at six just like a normal race day. The trip allowed
three new solar car drivers to emerge because we
were able to calculate and model their efficiency as
they were driving. The overall experience has moti-
vated our team to build Solar Miner VII to the best
of our abilities and be prepared for the 2010 race.

David Mast gearing up for his first drive in the solar car



