
 While Solar Miner VI (SMVI) per-
formed adequately during the North 
American Solar Challenge (NASC) 2008 
and finished in a respectable 7th place, 
the team conducted an extensive self-
evaluation after the race to determine 
which team processes and aspects of 
design needed to be addressed in order 
to return to championship form. Scru-
tiny revealed areas for potential im-
provement in each aspect of the team.  
 Mechanically, the designs most 
needing attention were the parking 
brake, and the latches attaching the 
body to the chassis. The primary issue in 
both systems was the degree of durabil-
ity. While both systems performed prop-
erly at first, we underestimated the 
wear caused by a cross-country, 2,400-
mile-
journey, 
which 
led to a 
gradual 
degrada-
tion of 
the sys-
tems as 
the race progressed. This issue will be 
corrected simply through an astute use 
of suitable materials in the appropriate 
locations. This will require us to revise 
the attachment device, and while doing 
so we will explore more efficient and 
elegant designs for each system as a 
whole.  
 Electrically, we found more exten-
sive issues in several key elements of 
car. Two prevalent problems discovered 
were inadequate connector choices 
and unreliable solder connections. De-
spite several rounds of examination by 
both team members and advisors, post-
race examination revealed poor con-

nections on each main board for the 
battery protection system and drive 
electronics. Although the issue likely 
existed before the race, it was com-
pounded by the stresses imposed on 
the boards and connections by the ar-
duous race route.  
 On the drive electronics one signifi-
cant problem involved an inability to 
successfully adjust the motorõs air gap. 
During 
the ini-
tial leg 
of the 
race 
SMVIõs 
gap  
adjust-
ment 
ceased 
to work, and both constraints of the 
race environment and lack of analytical 
equipment prevented the problem from 
being located and corrected during the 
race. The electrical team members have 
since determined the issue was merely a 
faulty IC chip. 
 Regarding the battery protection 
system, what was thought during the 
race to be a flaw in the systemõs board 
design turned out to be a problem in 
balancing battery modules. During their 
construction several battery modules 
were bolted together incorrectly, lead-
ing to failure -prone connections which 
promptly failed under the stress of race 
conditions. As a result the battery pro-
tection system interpreted the module 
feedback as indicative of a potentially 
dangerous situation and promptly shut 
down the car each time, just as it was 
designed to do. Upon the teamõs return 
to Rolla extensive testing on the entire 
battery pack was performed again and 

the defective battery modules were 
identified and removed from the pack. 
Remaining battery modules were rebal-
anced and extreme care was taken with 
their placement in the car to prevent 
the problem from resurfacing at a later 
time.  
 In addition to the scrutiny given to 
both primary design divisions, each offi-
cer reevaluated the responsibilities of 
their position and the goals that need 
to be accomplished over the course of 
the upcoming year. These evaluations 
of areas for improvement in the upcom-
ing year are summarized in this newslet-
ter.  
 After the teamõs extensive analysis 
of Solar Miner VIõs problem areas, much 
improvement has already been made.  
This will continue as the team intends 
to spend the rest of 2008 and the 
spring 2009 semester fixing what few 
problems remain and improving de - 

 signs    
 in  
 prepa- 
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Sun Grand Prix, before getting an early 
start on the design of Solar Miner VII for 
the North American Solar Challenge 
2010.  

Examining NASC 2008: Lessons Learned  

Benefiting as an Alumni 

Special points of interest: 

Exploring Areas for Improvement 

Winter 2008 http://solarcar.mst.edu solar1@mst.edu 



Page 2 

Vice President of Race Logistics - Robert Mertens 

 As Vice President of Race Logistics I've been dealing with three main tasks this semester, all of 
which are important to the team's success.  These tasks are analyzing the shortcomings of the 
planning done for the race this summer, reorganizing the team's storage areas, and helping en-

sure the car is ready for public appearances. 

 This past summer our team performed less than ideally in the North American Solar Chal-
lenge.  Though not the primary cause, poor logistical planning certainly did not help the team 
perform up to its potential.  Consequently this semester I will be looking at the planning that hap-
pened before the race and how that compared to what actually occurred, with the goal of making 

future competitions run more smoothly.  

 I've also been helping maintain the team's storage area and prepare the car for any public 
showings that the team attends.  After the race much of the team's storage area was a mess, sim-
ply because no one had organized it recently.  So a few weeks ago several team members, with 
the help of university staff, imposed order on the mess that was our storage area.  This year prepa-
rations for public showings has not been an especially busy task.  In short, it involves ensuring we 

have the vehicles necessary to get to and from public showings reserved and prepared.  

President - Daniel Welty 

 In my second term as leader of the Solar Car Team I plan to improve on the administrative 
areas where we are currently lacking.  These include improving design and operation documenta-
tion so that future members can more easily learn about the car and not duplicate work.  As part 
of this effort I will be taking a more hands -off approach to the design and building of the car in 
order to teach others and allow them to gain the necessary experience.  Another aspect will be 
improving communication among team members.  Due to the high turnover in membership be-
tween Solar Miner V and Solar Miner VI the team was left with only a few members who knew 
most of the car, and this created problems in balancing the workload.  Without effective communi-
cation between the different groups designing the car, the systems did not integrate well or give 

the optimal performance necessary to win. 

 At the end of October we learned that plans are underway for a Formula Sun Grand Prix to 
take place next summer.  This will provide a great opportunity to test some of the designs we have 
planned for Solar Miner VII and give many new team members race experience.  As discovered in 
previous races, actually participating in a race usually increases a member's interest and work level 

for the team.  

Vice President of  Manufacturing - Nathan Steckel 

 The results are in from the 2008 North American Solar Challenge. Michigan took home another 
trophy and the Solar Miners have taken home a disappointing 7 th place. The crowds have all gone 
home and the media has turned their attention elsewhere, leaving the close followers asking them-
selves one simple question: òWhat happened?ó Why did the two-time national champions take 
home a seventh place?  As the person who has been assigned to figure out how to fix it I will try to 

be as unbiased as possible in my explanation. 

 I am naturally not a negative person so before I tell you how things went wrong, I first want to 
tell you what went right. The first success was in the teamõs ability to think on its feet and find a 
solution when it really mattered;. An example of this was at qualifying when a hub was broken and 
the space was found to be of inadequate efficiency. At 3:00 A.M., e-mails were sent to Dallas-area 
alumni in search of a machine shop and materials, and less than 12 hours from the initial break two 
replacements were delivered . Another success was also when the team was complimented as be-

ing one of the safest teams when stopped on the side of the road. 

 Now for the hard part: the things we did incorrectly. For starters, the team was unable to stick 
to deadlines that were set up early in the build process. When these deadlines were not met, the 
testing schedule slowly shrank to fewer and fewer weeks until there was no time left to test. Many 
problems could have been avoided if there would have been ample time to test the systems we 
designed. Another major problem that the team faced was inexperience. It had been three years 
since the last race and all but one of the veteran team members had graduated. Given this, there 
was a tremendous learning curve in everything we did. We had to re -learn everything that had 
been previously learned in past races. This problem is being prevented this year by ensuring that 
every veteran member has a new member watching everything that is done. Hopefully this simple 

mistake can be avoided in the future. 

 I am a devout believer that, if done correctly, you learn much more by failing than by succeed-

ing the first try. It is in this way that the team is better off now than it was before the race.  

Exploring Areas for Improvement 



way over my head, but it was exhilarat-
ing! The moment I joined the team, I 
was seeing concepts that in some cases I 
wouldnõt see integrated again until Sen-
ior Design. When I finally did see òsolar 
caró related topics in the classroom, I 
already had working knowledge of the 
subjects. At that point fleshing out the 
details and theory was very easy to ac-
complish. Over the next few years, many 
late nights and early mornings were 
spent preparing the teamõs new solar 
cars for upcoming races, leading to long
-lasting friendships and memories which 
I hope never fade with time. This per-
sonal development led to the decision to 
change my major to electrical engineer-
ing. I graduated with my masters in elec-
trical engineering in 2006 and began 
working for General Motors on the rap-
idly growing area of hybrid controls inte-
gration. One of the tasks for the solar car 
team that I completed was to design 
and implement battery protection sys-
tem hardware from the ground up. 
Once I joined GM, the skills I used to 

 Hello, my name is Andrew 
Baughman, and I was the head electrical 
engineer for the solar car team for the 
2001 World Solar Challenge and 2003 
American Solar Challenge. I really en-
joyed my time with the solar car team 
and its advisors, and in retrospect I feel it 
was my single most important activity 
while at the University of Missouri - Rolla, 
now the Missouri University of Science 
and Technology. When I entered college 
in 1999, I wanted to have a career in nu-
clear engineering because I felt it would 
be the most challenging and rewarding 
field that the university offered. While 
Cherenkov radiation never did lose its 
appeal, I was soon swept up in the solar 
car teamõs recruiting efforts. Everyone 
was immediately put to work solving 
problems and helping out where hands 
were needed. I was able to be immersed 
in òrealó work my very first Saturday work-
day, debugging the previous yearõs solar 
array before I had even taken a class in 
electrical circuits! The task was a crash 
course in solar array design and I was in 

Exploring Areas for Improvement - Continued 

design the protection system gave me a 
significant leg up on understanding the 
battery systems of todayõs hybrids. Because 
of the battery protection system solar car 
project, I was able to come up to speed 
rapidly on multiple unfamiliar electrical sys-
tems and understand the concepts behind 
what I was reviewing without being a drain 
on my mentorõs resources. The role of head 
electrical engineer for the solar car team 
meant that I did some pretty heavy thinking 
on the electrical architectures of the next 
solar cars to be built. This thought process 
of coming up with the best possible system 
with limited and sometimes uncertain re-
sources has prepared me for the world of 
commercial hybrids. Every new task or role 
that I have had to perform so far in my 
work I am certain that I have already 
touched on in some way with the solar car 
team. In closing, I feel that joining the solar 
car team did me a great service by jump-
starting my work experience and allowing a 
rather seamless integration into an exciting 
field.  
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Secretary - Cody Massar 

 This semester has been a major recruiting effort for our team. I have been trying to get as many 
new people as possible involved with our team. We have shown off the car many times on campus 
with significant success. It has been a total team effort to get new members, and we now have many 
new freshmen with the desire to win. After the summer was over we only had eight active members 
on our team. Now we have more than triple this number to help fundraise, design, and build Solar 

Miner VII. 

 We have also been showing off the car to raise public awareness of solar energyõs accessibility 
and utility at several schools in southwest Missouri. At Central Methodist University we were the ma-
jor attraction at a state-wide technology showcase aimed at K-12 students. We also presented the car 
at the Tour of Missouri bicycle race that came through Rolla in early September. People take a great 
interest in our solar car because it demonstrates an alternative energy source to gasoline. With con-
tinued public exposure our team will not only draw in more members but also bring public recogni-

tion to the university and its sponsors as well. 

Vice President of Business OperationsðAdam Farquhar 

 One issue plaguing the Solar Car Team for the past several years has been a conspicuous lack of 
funding and difficulty raising those funds that were obtained. As Vice President of Business Opera-
tions confronting this issue and finding a remedy for it is my primary concern. Different methods 
(perhaps some offering additional incentives) for encouraging team member involvement in this 
aspect will be explored to distribute the work involved in locating team sponsors. In the past a princi-
ple reason for failing to meet the financial goals has been the overload of a single designated fund-
raiser. Another important approach being evaluated at the present time is potentially changing the 

requirements for becoming a team member to include a more active role in fundraising.  

 While these different approaches are being investigated, the VP of Business Operations needs 
to take a more aggressive role in finding and pursuing grants, reaching out to new sponsors, submit-

ting funding proposals to these various agencies, and retaining sponsors of the past year. 

 With these goals made a priority early in the process, time will allow solutions to be found and 
implemented, preventing the financial troubles of the past year from materializing again at the con-

clusion of the next race. 

Benefiting as an Alumni - Andrew Baughman  
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