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Executi ve Summary

Sol ar car racing has recently emerged as a
the first World Solar Challenge held in Au
the i magination of the public as a demonst
technol ogy As the world's fossil fuel sup
i ncreases, electrical vehicles are gaining
non-polluting, renewabl e energy alternatiyv
Sunrayce is a unigue automotive competitio
of their own design This exciting event e
university students, promotes further tech
about renewabl e energy resources

The Midnight Sun is a student initiative d
car to challenge other universities in Nor
pl anning to compete in Sunrayce 1997 and i
the fourth solar car project at Waterl oo,
a successful vehicle. The current team str
experience, and ambition the Midnight Sun
C ome

Due to the | arge amount of community and n
your sponsorship wild.l provide a unique mar
for your company. 't wi || al so associate vy
environmental awareness, and education. Mo
provided with an opportunity to apply thei
uni gue project as well as | earn valuabl e
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The Races

The Midnight Sun project team hopes to att
Ameri ca.

Sunrayce 1997

Sunrayce is a ten day race across the midw
Sunrayce was held in 1990, when Gener al Mo
American universities. The race was named
entry from the first World Solar Challenge
1995 and were organi zed by National Renewa
race i s heavily promoted and the race rout
covering approximately 2000 km. City stree
who often take the opportunity to question
The winning team is the one which compl ete
el apsed time, including race time, and pen
efficient car, but also a sound strategy.
of the Rockies; this is very demanding 1in
an exciting finish!

Sunrayce 97 promises a new | evel of chall e
qguality of entries increases and prior exp
first-race oversights. The students' i nnov
arked interest and motivation that in turn
This race

s the focal point for the Midni
i cations for this race and Sunr
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Canadian Solar Discovery Ch
1997)

The Canadian Solar Discovery Challenge is
from London, Ontario to Montreal, Quebec
Toront o, Kingston, and Ottawa. The tour is
Society of Canada, l nc. Canadian universit
event ; currently six teams, Uni versity of
This event is intended to showcase the sol
1997. The public wildl have ample opportuni
student s

This event wil/ be the | argest exhibition
first event to take the cars onto Canadi an



|l evel s of exposure for the participating t

The Public

An i mportant aspect of the Midnight Sun pr
members travel to numerous events to displ
promote solar energy. Mi dni ght Sun has app
the Toronto Autoshow, the Toronto Mol son |
University of Waterl oo events. Team member
broadcasts and have performed | ectures at

team members are also extremely popular in
the highly publicized Oktoberfest parade.

speaking to the public to generate interes
cars specifically; to display the car and

and, when possible, to attract new sponsor

Mi dni ght Sun |V Mi ssi

e TO strive t

o cr
success by buil

at a sol ar race car t h
[

e e
ding on the experience g

e TO foster an environment t hat rests on

encouraging both creativity and innovat
eTO increase public awareness of gl obal
team's enthusiasm for ecological preser:

The Team

t Sun team i

h s comprised of over
d energy to th
(6] t
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The Midnig
n project during t

of ti me

e

compri se f |l ess than en members who, by
commi tte housands of hours to management
communications i ssues, on top of their nor
The Midnight Sun project draws together st
cross section of the wuniversity population
and promotes dial ogue which benefits both



communi cate and integrate diverse tasks to
experience when compared to the single-dis
curricul um.

The Midnight Sun team is unique because of
student population. Students in a co-oper a
considerabl e experience in real work envir
expe rience and knowledge results in a bet
better product. Experience gained on the M
gained on-the-job and in the classroom.

Previous Midnight Sun Award

Sunrayce 1990

eDaily |l eg placement award
e Sportsmanship award

Sunrayce 1993
e Sportsmanship award
Canadian Solar Chall enge 1995

eSecond place overall
eDel aware track solar car speed record

Sunrayce 1995

eTechnical innovation award - battery pa
Mi dni ght Sun has a history of successful v
by officials of Sunrayce 1990 for having a
Mi dni ght Sun 111 was one of three teams ou
testing in the first round It finished se
unseeded teams, and is the highest standin

Team Objectives

The Midnight Sun |V team has the foll owing

et o provide an enriching educational exp
diverse disciplines

et 0 provide students with practical expe.l
working in teams and industry | eaders i
et o promote energy efficiency and the us
et O promote our sponsors as organization
environment, and engineering
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The Marketi ng Opportu

Medi a exposure of the past three Sunrayces
coverage as well as national newspaper cov
programs. The race is extensively promoted
dedicated Midnight Sun marketing campaign.
and Public Affairs Department wil/ be pron
uni versity publications and events.

During the race, sponsors' names or | ogos

sponsor board, and on team shirts which ar
scheduled throughout the race to encour age
of the teams participating. Our sponsors a
team members during interviews.

This year the SESCI proposes to hold th f
Previously | imited to a track event, this

solar racing in Canada. Extensive media co
areplanning comprehensive promotion. This
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An Educati onal Commit ment

Your sponsorship wildl provide sever al rar e
students wil/ have a chance to apply and a
a complex and competitive project. Busines
approaching companies for consultation, se



empl oy a cross-disciplinary approach to pr
with others outside their nor mal real m of
with the opportunity to manage a | arge-sca
management i ssues The skills | earned by s
applicable to many areas; thus sponsoring
i ncreasing the quality of education avail a

A Tax Deducti bl e Contri buti

The solar car team i s a recognized non-pro
sponsorship is fully tax deductibl e The U
established the University of Waterl oo Fou
the Midnight Sun Solar Race Car Project th
to claim donations of up to 100 percent of
We are willing to co-ordinate with your pu

avenues of exposure which fit your company

Sponsorship Packages

There are many highly visible areas within

company. Corporate sponsorship is avail abl

donations wi l |l be adjusted to a cash value

Friends of the Midnight Sun - $500 and
e COrporate name displayed on trailer al ol
97" signage

Base Package: Supplier/ Supporter $1 000

e COrporate name displayed on trailer al ol
97" signage

e Promotion at events

ePhotograph of wvehicle

name on sponsor b

Bronze Package: $5 000 and over (includ:
e COrporate name displayed on solar car -
Si Il ver Package: $10 000 and over (P ncl u

e Corporate |l ogo displayed on car
e Promoted as sponsor at selected media i



Gol d Package: $25 000 and over (i nclud

e COrporate |l ogo displayed on solar car

eExclusive sponsorship privileges withi
selected media interviews

eUse of Midnight Sun |V for corporate p

e Name on support vehicle

Pl ati num Package: $60 000 and over (1 n

e COrporate name or | ogo displayed on so

e COrporate name or | ogo displayed on as
vehicle

eExclusive sponsorship privileges withi
media interviews

eUse of Midnight Sun IV vehicle for ext
pur poses

e Name on support vehicle

Mi dni ght Sun Budget

Mechani cal

Space Frame $ 7
Suspension/ Br ak
Wheel s/ Tires $
Hardware $ 200

0
/| Steering $ 5000
00

o w O

5
e
5
0

Aerobody

CFD Analysis Software $ 15000
Research $ 10000

Mol d Construction $ 90000
Aerobody Construction $ 25000

El ectri cal

Batteries $ 3000
Mot or/ Controll er
MPPTs $ 6000

DC/ DC Converters $ 1000

$ 20000



Mi scell aneous $ 4000

Arr ay

Solar Cells $ 25000
Solar Cell Lay-up $ 10000
Composite Array Support Construction $ 250

Admi ni strati on

Logistics $ 20000

Operations $ 5000

Public Relations $ 10000

Race Support $ 20000

TOTAL $ 266000

The project is not funded by the universit
t hrough donations both on and off, campus.

Project Needs

Admi ni strative

Photocopy Contract
Courier Servic
Of fice Supplie
T-shirt Sponsor
Promotion Aids
Business Cards

Di spl ay Case
Race

Food Sponsor
Hot el Sponsor

Car Rent al
Gener ator

El ectri cal
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DC/ DC Converters
Battery Charger

Rate of Charge Limiter
Mul ti meter s

Batteries

State of Charge System
Vol t meters

Sol dering Supplies

Sol dering 1l ron

I nstrumentati on

Mot or Controll er

Peak Power Point Trackers
Di screte Components
Oscill oscope

DC Brushl ess Motor
Sensor s

Fans, Bl ower s
Breadboar ds

Wi r e, Sol der , Cabl es
FIl uke scope meter
Mechani cal
Bearings, Housings

Har dwar e

Rod Ends

Brake Shoes

Brake Lines

Wheel s, Ri ms, Hubs
Tires

Hydraulic Cylinders & Fitti
Chain Drive System
Tool s

Al umi num

Suspension Components
Al umi num

Castings Manufacture
Pl ating Supplier

Computer

Wor kstati on
Net wor k

car ds

ngs



Aerobody

Pre-preg Composite Sheet
Canopy Materi al

Composite Skin Materi al

Fi berglass Mold Manufacture
Foam Materials

Bondo/ Body Filler
Refl ective Coating
CNC WMi || (Very Large)
Painting

Mi scel |l aneous

Communications Equi pment
Cellular Phones & Air Ti me
Paint s, Bonding, Cleaners
Uni form Sponsor

Fuel Card

Concl usi on

The Mi
Uni ver

t

0
to cha e other uni versities
h

nw - n o

succes

a sponso

g rr-promi ses a g
te relation [
g t

t

s and commun
part of he Midnight S

e support.

o
o

- 0 - 0
oo
3o
= -
S S

—
-
QD
5
=~

o<
(@)
c

and have engaged your interest i

members are always avail abl
c relations department may
g

eam
I
n ht Sun office.

Pl ease take this opportunity to

for taking the time to
en able to convey our i mmen

00
ty
un

n

e
h

b

i
n

commitment, experienc
i nternati onal recognit

d

c

a

e

Sun project 1is quickly bec
f Waterl oo. The team

s ded

sSsunr
e, an
i on.

3“
< O
30~
— c
< =
—A D >
o5

o
>
(7]

n

(¢

o —
T S Q

F

<
(¢)]

o mi
i ca
ayec

- ~+ O
[@ s
c

—

Swe
or



I f you are interested in making a donati on
Sun" and mail to:

Mi dni ght Sun

Department of Systems Design Engineering
University of Waterl oo

200 University Ave. W

Waterl oo, Ont.

N2L 3G1

An income tax receipt will follow after th
For further information on the Midnight Su
kind" please contact (519) 888-4567 ext 2¢



Assorted Pictures

Building the Midnight Sun IV involves
construction. The following is a col

(I
that show a bit of what we're doing oi

CFD case -( IAGBCK) ow for CAD by ASC is o
model |l ing tool . Besides being highly functio
representation of fluids. Here is on of the

case- (AIBYK)generated by TFC i1 s thi
car body.

FE case-(+5DEAS solid modelling is bei
it looks | i ke when we're working on i

——lcustom softwaTfe tnrdeéeoO&}y and sol ar array
some comprehensive modelling software. Her e
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With a Little Help From Our
Friends...

The Solar Car Team is happy to welcome several new sponsors. Even with the
Sunrayce 99 qualifier lessthan 3 weeks away the team still has needs to be met.
Several local businesses, as well as university organizations have come througl

for usinterms of material, services, and financial support.

Jim Wilson, The Minister of Energy, Science, and Technology visited the Sol¢
Car team and was very impressed not only with the environmental aspects of th
car, but with the support that industry has placed in theteam. The Minister
pledged $5,000 towards the team's $100,000 fundraising goal needed to

participate in the World Solar Challenge in October.

The Math Endowment Fund, or MEF, has become a Bronze level sponsor with
an additional $3,000 to the $2,300 it has already given the project. This money
will most likely be allocated to funding for The World Solar Challenge that

takes place this October in Australia.

The Canopy Story

Four regional companies came together to facilitate the construction of the
Canopy for Midnight SunV. The Canopy isthe dome like structure made of a
type of plastic called Lexan®. Thisareaisthe“cockpit” wherethe driver is
seated. Midnight Sun would like to thank each of these companies for helping

the team.

Millard Precision Machine & Tool Ltd., alocal business that specializesin

custom tooling and machining, was kind enough to lend its services. Millard, ¢
Bronze level sponsor, is responsible for machining the Plug for us. The Plugis
used to produce the Canopy mold for the car. They have also machined severa

parts of the mechanical system.

The Plug was then taken to Kitchener-Waterloo Fiberglass, who then took
things one step further. They used the Plug to make a mold for the Canopy tha

will be used on the solar car.

Modern Pattern Ltd. in Etobicoke donated both their precious time and materia
in making the vacuum box for the Canopy. Thisbox is necessary for the vacuur

forming as it maintains the vacuum seal on the part.

Plastic Development I ndustries of Etobicoke, or PDI, was kind enough to
donate their precious time and expertise aswell. Using the mold and our



material, PDI manufactured the actual Canopy.

More Aerobody Support

Midnight Sun Office

Another new local sponsor, Colours Collision Centre, located in Kitchener, is

(519) 838-4567 x2978 currently in the process of painting the Midnight Sun 'V aerobody. The owner,
FAX: (519) 746-4791 Dave Nagle, specializesin high quality restorations of cars of the caliber of
mail @midnightsun.uwaterloo.ca Jaguars, Mercedes, Porsches, and BMWs. Thiswill be hisfirst solar car!  The
http://midsun.uwaterloo.ca car will be white, like Midnight Sun 1V, but Dave has added a special flare of his

own - check it out at the unveiling!

Telemetry, Cockpit & Dash-board Microcontroller

The Telemetry microcontroller and the Cockpit
and Dashboard (C & D) microcontroller are now
almost complete. These two systems are very
important during the race as they control the
electrical systems and relay important
information about the vehicle's performance to

the support vehicles.

The Telemetry microcontroller monitors the car's
'vital signs, such as the amount of energy
currently stored in the batteries, energy
consumption and speed, and relays that
information to computers in the support vehicles
where strategic decisionswill bemade. TheC &
D microcontrol-ler relays information to the
driver on adashboard display similar to a
conventional vehicle. It provides a speed read-
out along with other vital signs, controls
acceleration and braking and other required

items, like turn signals.

Two sponsors helped in the manufacture of the printed cir-cuit boarc
new sponsor, Multi-Circuits of Mississauga produced the films nee
createthecircuit boards.  Advanced Circuit Technology of Kitchen
then used these filmsto print the circuit boards. Advanced Circuit 1
nology isareturning sponsor. The boards have been popu-lated wi

components and are currently being tested.

Multi-Circuitsis a Canadian company, founded in Novem-ber 1986, -
manufactures single and double sided printed circuit boards. Multi-
Circuits provide Quick Turnaround Prototype circuit boards as well

Just In Time production boards. The company occupiesa 10 000 sq.
building with afully equipped shop and office and can provide de-s

engineering for printed circuit boards.

We would like to welcome Multi-Circuits to the project.  Many thanl
both Multi-Circuits and Advanced Circuit Technology for their assi
with the microcontrollers.

Australia - here we come !

Ashas already been announced, Midnight Sunis

threeweeks. Another important cost will be spare parts for the

competing in the World Solar Challenge '99, whichwill  the event of a break down.
be held this October. Thedecisionisabigone, asit  |f any of our current sponsors can help us, either with money,

will cost the team an additional $100 000 to participate. materials or resources to help us get to Australia, the help will t
Our major expenseswill betransportationto and from  greatly appreciated. The entry fee of $5,000 to competeinthe\

therace, whichisheldin Australia. The cost of

Solar Challenge is due by the end of thismonth. Every donatic

shipping the car oneway is approximately $7500 and  counts and will help us com-petein thisworld famous, internati

arfare will cost roughly $2500 per person. Oncein

race. Welook for-ward to showing the rest of the world what tl

Australia, our other major expenseswill betherental  University of Waterloo, the Midnight Sun, and our sponsors c¢
cars needed to serve as support and towing vehicles,

food, and living expenses for



Technical Focus: Solar Cell Encapsulation

To protect solar cellsfrom
moisture, dust, and roadway
stone damage, the solar array
needsto be encapsulated.
There are several commonly

used methods.

Midnight Sun 1V used a
method that involved two
donated Dow Corning
Products: 2-Part Silicone 184
and One-Part Silicone
Conformal Coating (1-2577).
The 2-Part was used

to hold large modul es of bare
Siemens solar cells down to
thecar. The One-Part was
then poured over the top to

act as the encapsulant.

Logo Time!

Thistime, Canrom PhotovoltaicsInc. has provided Midnight Sun V with a special Solar
rateto cut, tab and EV A (Ethylene Vinyl Acetate) laminate our cells. A clear thin sheet p
Dupont film called Tefzel® was bonded to athin layer of EVA placed over the tabbed sol
cells. Another layer of EVA was then placed under the cells along with another Dupont
filmcalled Tedla®. EVA issimilar to sheet hot-glue. When exposed to heat it melts and
bonds to the solar cells and the plastic films. A special heat-vacuum laminator is used tc
slowly melt the EV A and then pull trapped air from the laminate materials.  This method ¢
smooth finish to the array and provides ex-cellent waterproofing. A smooth finish to the
isim-portant to help minimize aerodynamic drag, akey factor in building afast solar car.

Itistimefor usto start collecting logos from all our spon-sors. Twin  pjease send logos to the following address:
City Graphicsin Kitchener isprinting them for usagain thisyear.
Twin City Graphics has been along time sponsor of our project as

they have been printing the Midnight Sun logos since Midnight Sun Twin City Graphics Inc.
[11. Our contact is Deborah Sachs and she has afew formatting Deborah Sachs
requests: Re: Midnight Sun

350 Shirley Ave, Unit 7
- Please send files in the following formats: EPS, PS or Corel Draw via Kitchener, Ont.
email to mail @midsun.uwaterloo.ca N2B 2E1

- Please convert all text to curves

She can be reached from 8 - 4pm EST at (519) 743

Logos can also be submitted on floppy disk directly to Twin City

Graphics. Please note, however, that they cannot re-ceive Corel Draw

Files.

Please | et either of us know if you have any prok
or questions!

Asanote of interest: Twin City Graphicsis appe
in TruckFest at Bingemansin Kitchener on the £
6th of June. They will be displaying the Midnig
IV aero-body for which they created the logos.

by and have alook!



A Gala Event

With Sunrayce '99 fast approaching and constructionon A reception will be held at the university at noon and will b
the car set to wrap up soon, thetime has comefor usto  followed by speeches by some of the people involved in th
show off what we have worked so hard on for thelast two  project and then the official unveiling of the car.

years - Midnight SunV. The official unveiling is
scheduled for Friday, June 4th. The event will be held to
give our sponsors and the media afirst hand look at the car
before it competesin the race.

Aninvitation is extended to all of our sponsors and to the m
We ask those who are able to attend to fill out the card belc
mail it back tous. Alternatively, send areply to our e-mail

address, 'mail @midsun.uwaterloo.ca' to let us know that yot
bethere. Don't missout on this exciting and important evel

Midnight Sun Unveiling Reply Form for from
&sp; Nare ; Gy

Yes, | will be attending the Unveiling of the Midnight Sun Solar Car at noon on June 4
I will be bringing people with me.

No, | will not be attending the Unveiling.

Midnight Sun V Sponsor Team

The Midnight Sun Solar Race Car project could not be successful without the help of dedicated groups and companies.
think that your company should be on this prestigious list, please contact us at the address or phone humber on the co\
Thank you sponsors!

Click here for a completelist of Sponsors.

We thank you for your interest in the Midnight Sun Solar Race Car Team. Please direct question or commentsto:
mail @midsun.uwaterloo.ca

Online Newsletter Archive

April-May 1999
January-February 1999
November-December 1999

September-October 1999
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What ' s New. . .

Apology

After publishing and distributing
the last newsletter, we were alerted
to aserious error in one of the
articles. The error is corrected in this o ; : m

newsletter. e & _ P Sun oy

Raytheon
P J.h-lr-u

Minister of Energy Visits " p e
Midnight Sun usky representative David Messenger presents Midnig n wi

On February 4, Minister of Energy, H USky Contri butes $30’OOO

Science and Technology, Jim
Wilson, visited the University of

Waterloo and the Midnight Sun Husky Injection Molding Systems Ltd. of Bolton, Ontario, has continued i
project. Sun with a donation of $30,000 - the second of two installments of that am
has again taken the lead as a Platinum Sponsor. David Messenger and Ta
dditi Husky, cameto the University of Waterloo in early November for a check
ANew Addition CTV/CKCO News was on hand to film the presentation, which was aired ¢
Midnight Sun would like to thank Husky for its generous support of the pi

The Midnight Sun team welcomes

two German exchange students to Husky isaglobal supplier of injection molding systemsto the plasticsindt

theteam. million for the fiscal year ended July 31, 1998. Husky designs and manufac
injection molding machines, PET preform molds, hot runners and robots. 1
Online Newsletter Archive customersin over 70 countries from 33 service and sales officesin 25 cour

campuses are located in Bolton, Ontario; Dudelange, Luxembourg; and Mil

A big thank-you goes out to Husky for its ongoing support! £



Midnight Sun Office
(519) 833-4567 x2978
FAX: (519) 746-4791

Solar Cells at CANROM

Midnight Sun has sent its solar cellsto CANROM Photovol-taics Inc. for enca
encapsulated using Tefzel donated by DuPont Canada. More on Tefzel insidk
time...

mail @midnightsun.uwaterloo.ca
http://midsun.uwaterloo.ca

Correction..

Dear Reader,

After publishing and distributing the
November - December 1998 newsletter, the
Midnight Sun Team was alerted to a

serious error in thelead article.

In that publication, the caption underneath
the cheque presentation photograph on
the first page incorrectly read: "RIM
representative Kent Nickerson presents
Midnight Sun with a $5,000 donation".
This caption should have been: "Husky
representative David Messenger presents

Midnight Sun with $30,000."

For thisregrettable error, the Midnight Sunj
Team, and | personally, would liketo
apologize to Husky Injection Molding,
Research in Motion, Mr. Messenger, and

Mr. Nickerson.

In order to rectify the situation, the lead
article, the accompanying picture, and the
correct caption have been reprinted. In the
future, every effort will be made to avoid

another similar occurrence.
Sincerely,

L ukasz Pawlowski

Business Manager

DuPont Canada
Donates Tefzel

A special thanks to DuPont Canadafor the
donation of the high performance Tefzel to
the project. Tefzel will be used to electrically

Our two German exchange students, Thomas M egerle (Ift) and Rafael
Kumschier.

A Few New Additions

The Midnight Sun team happily welcomes the second wave of German
exchange studentsto the project. The University of Waterloo and Fh-
Karlsruhe have a direct exchange program that allows students who are i

related field to come to Waterloo and spend awork term on the project.

Rafael Kumschier will be working as apart of the strategy team. His proje
more specifically, will be to work on the weather station that will enablet
team to prepare for any adverse weather during races. Rafael will receive
under-graduate degree upon the completion of thisterm, and then plans

pursue his International Masters upon his return to Germany.

Thomas Megerle, the second of the two visiting students, is helping the
mechanical team devel op the motor controller. This component is used ti
regulate torque and engine speed. Thomas plansto find ajob involving

satellites upon completion of thisterm.

We are ecstatic to have some more hands (and brains) on the project, an
hope Rafael and Thomas will have agreat time in Canada, and especially

the project. £*



insulate and protect the Midnight Sun Solar
array from the elements. The polymer isa
sheet of plastic film that melts and bonds to
the solar cells when exposed to heat. The
process by which the polymer is applied is
called encapsulation. The solar cellsthat we
will be using are manufactured by ASA-
Americas. The design for the array callsfor
the cellsto be cut in half and then
assembled into modules of approximately 6
half-cells. These modules will then be laid
on the solar car aerobody. Thiswill occur at
the end of February — more details will

follow in our next newsletter. Stay tuned! £*

was designed and developed. The group asked many
.. .. questions concerning the sleek unconventional car. It

M IN ISte r Of Ene rgy VI S ItS seemed the lack of steering wheel and the car's unique

shapeintrigued the children. The flaring of the Cub's

imaginations soon worked its way into reality asthe ch
On February 4, the Honorable Jim Wilson, Minister of Energy, were encouraged to sketch their vision of asolar car.
Science and Technology cameto visit Midnight Sun. The
Team presented to the Minister the Midnight Sun IV car and

. . ! ; The team amazed the Cub's parents by holding the chil
took the opportunity to discussissues such as the pursuit of

attention for an hour and a half. But it wouldn't have

solar energy and clean renewabl e resources. appeared a challenge to any on-looker, at one point the

children’s voices were ringing happily through the hall:
During abrief presentation to the Minister, Team Manager, ~ Singing along with the Sunrayce video to the tune of "I
Ruth Allen, and Business Manager, L ukasz Pawlowski, to beWild". £

recounted some of the achievements of the Midnight Sun
project including the finish of Midnight Sun IV in Sunrayce
97 asthe Top Canadian Solar Car. In an informal question and
answer session that followed, the Minister spoke with team
members about improvements to the car that will be made for

Sunrayce 99 and the teams plans for World Solar Challenge. COﬂStrUCti On Conti nUE

After all the talk was done, the Minister was impressed with
the support that industry has placed in the Midnight Sun
Team and pledged to donate $5,000 to the team to help the
team towards its $100,000 fundraising goal needed to attend

World Solar Challenge in October. %
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Steve Burany, Baloo, (back row center) watches as his Cubs
design solar cars.

Midnight Sun team membershard at work on the aerol

Midnight Sun Presents ™

The Boy Scouts 171" Waterloo Cub Pack discovered that their
Cub leader, Steve Burany, had more to offer than just his
good company. Steve - Cub name Baloo - along-time member
of the University's Solar Car project, thought his young Cubs
would enjoy learning alittle about what can evolve from

hardwork and dedication.

Midnight Sun team members L ukasz Pawlowski, Sri Artham,
and Connie Kwan presented 15 Cubs and their parents with
an educational overview of how Midnight SunV

Midnight Sun V Sponsor Team

The Midnight Sun Solar Race Car project could not be successful without the help of dedicated groups and companies.
think that your company should be on this prestigious list, please contact us at the address or phone humber on the co\

Thank you sponsors!

Click here for acomplete list of Sponsors.

We thank you for your interest in the Midnight Sun Solar Race Car Team. Please direct question or comments to:

mail @midsun.uwaterloo.ca

Online Newsletter Archive

April-May 1999
January-February 1999

November-December 1999
September-October 1999




MIDNIGHT SUN
SOLAR RACE TEAM

Midnight Sun V
Issue 5
Nov-Dec 1998

What ' s
New. . .

Website Gets Facelift

With anew wish list and alot of
new information the Midnight
Sun Website is striving to keep

everyone up to date.

Construction of the
Aerobody Moulds

CNC machining of the aerobody
moulds has been completed by
Reko and the moulds are back
in Waterloo waiting to be

finished.

Media Campaign

Midnight Sun has successfully
begun a media campaign aimed
at raising the profile of the
project, itsgoals, and its
supporters.

Midnight Sun Office
(519) 838-4567 x2978

FAX: (519) 746-4791
mail @midnightsun.uwater|oo.ca

http://midsun.uwaterloo.ca

The Official newsletter of:

MIDNIGHT SUNN\Y

ASC gw

c.“-,,

Y Tl '|I"
@vﬁuu
Havﬁhﬂnn 24
Husky representative David M essenger presents Midnight Sun with $30,001

Husky Contributes $30,000

Husky Injection Molding Systems Ltd. of Bolton, Ontario, has continued its
involvement with Midnight Sun with a donation of $30,000 - the second of two
installments of that amount. Consequently, Husky has again taken thelead asa
Platinum Sponsor. David Messenger and Tasos Stathopoul os, from Husky, came
the University of Waterloo in early November for a check presentation ceremony.
CTV/CKCO News was on hand to film the presentation, which was aired on that
evening's news. Midnight Sun would like to thank Husky for its generous support

the project.

Husky isaglobal supplier of injection molding systems to the plasticsindustry wi
salesof U.S. $762 million for the fiscal year ended July 31, 1998. Husky designs an
manufactures a broad range of injection molding machines, PET preform molds, hc
runners and robots. The Company serves customersin over 70 countries from 33

service and sales offices in 25 countries. Husky's manufacturing campuses are loc

in Bolton, Ontario; Dudelange, L uxembourg; and Milton, Vermont.

A big thank-you goes out to Husky for its ongoing support!

World Solar Challenge
It'sofficial. Midnight Sun will try to compete in World Solar Challenge. The race
across Australiain October 1999. The major stumbling block: $100,000 extrais ne
for Midnight Sun to attend. Moreinside.




Midnight Sun Trying for World Solar Challenge

Itisofficial. The Midnight Sun Solar Race Car
Team at the University of Waterloo will try to
attend World Solar Challenge (WSC) to be held
in October 1999 in Australia. Thisevent isthe
single most prominent solar car competitionin
the world. Entrantsin the past have included

universities, companies, and individuals.

Stretching 3010 km between Darwin in
Australia's north to Adelaide in the South - the
1999 event is set to build on the significant
success of the previous four races. The
inaugural 1987 event attracted 23 entries and
saw the GM Sunraycer set an average speed of
67 km/h. By 1996, the Honda Dream team had
increased that average to 89.76 km/h. Therace,
held every three years since 1987, passes
through several distinct climates. Tropical
Darwin, outback desert, and Mediterranean
Adelaide provide challenging race conditions

unlike anywhere else in the world.

The race differs substantially from the Sunrayce
series of competitions. Whereas Sunrayceisa
staged race, in WSC the goal isto cover the
maximum distance possible during the racing
time, from 8 am to 5 pm each day. At the end of
the race time, teams setup camp along the Stuart
Highway where they finished that day's run. At
8 am the next morning the teams begin where
they left off the previous day. Thefirst team to
thefinish linewins.

Midnight Sun hopes to be one of the teams to compete and test its s
against the daunting challenge of the Australian continent in Octob
1999. Things are looking up for the team as they have almost raised 1
amount needed to compete in Sunrayce '99. However, getting to WS
significant financial commitment. The cost of competing - registratiol
travel to and from Australia, shipping of the car and equipment, etc.
expected to cost in the vicinity of $100,000.

For more information, visit the WSC website: http://www.wsc.org.au/sections/car/index.html

3M Presentation Draws
Over 200 Students

On Monday, November 23, representatives of 3M Canada
came to the university to give a presentation about their
company.Thetalk, which focused on the history of the
company, current product lines, and visions for the future,
was presented before a standing room only audience in the

Davis Centre at the University of Waterloo.

The seminar, which was made possible with the help and
cooperation of the Midnight Sun Business Group, helpsto
raise awareness of 3M as both an employer of Waterloo
students and as a major influence in many facets of today's
world. The hour-long presentation was followed by a

Standing room only as 3M talks about innovation.



reception in the Davis Centre Fishbow! where students had
the opportunity to meet 3M's representatives and members
of the Midnight Sun team.

Aerobody Moulds Return Web Page Facelifta
Reko International Group has finished CNC machining the RefreSh I ng Change

aerobody moulds that will be used to create the outer shell of
Midnight Sun V. The moulds arrived at Engineering 3in late
November after being hollowed out using one of the largest . L
CNC machinesin Canada at Reko'sfacilitiesin Windsor, look. The web_SIte sports the new M |dn|ght SunV loge
Ontario. The Institute for Marine Dynamic (IMD) facilitated the more |m|‘_or|r(nathn fthan ever. ;\Ibow agj:m ble;;orp/lt.kc;e .b
machining by lending Midnight Sun the drill head used inthe ~ S't€ ar€links to information about Sunrayce 99, Midnic
CNC process. Apache Specialized shipped the moulds to and Sun history, information for sponsors, alist of our curr
from Reko's facilities at not charge. Many thanks go out to sponsors, the most recent newsl etter, and the Midnigf
Reko, IMD, and Apache Specialized for their contributions Wish List.

towards the completion of this essential task.

On October 25, the Midnight Sun Web Sitetook on ar

The goal of thissiteisto keep the Internet community
abreast of the activities and needs of the project, and t
publicize all the organizations and individuals that helj
toward our goals. New featuresto look for in the comitr
months are: an automated sponsor list featuring the
possibility of alink to each sponsor's website and eact
sponsor'slogo, alist of Adopt-A-Cell participants,
automated signup to receive electronic notification of ¢
newsl etter, an order form for Adopt-A-Cells and T-shir
and much more information about all aspects of Midni

Sun.

The next step in the aerobody construction is for the moulds
to be sanded and all cracksfilled. These stepswill be
performed at the University of Waterloo by team members.
Thiswork isto be completed by the end of January in
anticipation for the creation of the completed aerobody by the
end of March.

The siteis available at http://midsun.uwaterloo.ca

Midnight Sun in the
Media

Midnight Sun was featured on the CKCO-TV noon new
Tuesday, November 24. Ruth Allen, Team Manager, ani
Lukasz Pawlowski, Business Manager, were interviewe
the Midnight Sun IV car was shown in the studio. All a
of the project were discussed, including student particif
sponsorship and the race itself. The station has also ag
to provide daily results and highlights during the race n

June on the 6 o'clock newscast.

Midnight Sun 1V on the set of CKCO-TV Midday News

Thisinterview wasthe latest in aseriesof articlesand T
N I tt A - I b I O spots aimed at promoting the project, its goals, and its
eWS e e r Val a. e n = supporters to the business community and the public ir
. general. Other publicities have included articlesin the
L I n e newspapers such as the Record, Waterloo Chronicle, U
Gazette, Imprint, and Iron Warrior, and several check
presentations that have been aired by CKCO TV. Midni

The Midnight Sun newsletter is now available onthe World ~ Sunwould like to thank all these organizations for their
Wide Web. It can be accessed from the Midnight Sun support and the opportunity to tell the public about the



website, at http://midsun.uwaterloo.ca. The on-line newsletter project.
will be published in the same format as the current printed

version. Both versions will be published at approximately the If you know of other media sources that might be intere

same time, every one or two months. stories about Midnight Sun, please let us know by senc
e-mail or by giving usacall.

It is hoped that publishing on-line will allow usto save on

paper, printing and distribution costs associated with the

newsletter. Those recipients who wish to receive the

newsletter electronically can contact us at

mail @midsun.uwaterloo.cato let us know of your choice.

Solar Cell Testing Done at NSTF ORTECH

Midnight Sun would like to thank National Solar Test Sunrayce provides a choice between two different types of
Facility (NSTF), ORTECH Corp., for the use of their cellsto be used in the race. The decision was to be made be
testing facility. Based on testing done at thislaboratory,  Siemensand ASE cells. Under normal circumstances, it was
we were ableto decide the type of solar cellsthat will be  that both cells produced the same amount of power. The de
used on Midnight Sun V. NSTF provided the use of their  between which cellsto use was made based on the performi
testing facility free of charge; renting the facility would of the cells when broken - something that could happen dur
have cost approximately $4,000. However, only a$200fee  Sunrayce. Which ones did we choose? That will have to wa
was incurred to cover the cost of materials. we release atechnical SpeCIflcatlon of Mldnlght SunV.

Midnight Sun V Sponsor Team

The Midnight Sun Solar Race Car project could not be successful without the help of dedicated groups and companies.
think that your company should be on this prestigious list, please contact us at the address or phone humber on the co\

Thank you sponsors!

Click here for acomplete list of Sponsors.

We thank you for your interest in the Midnight Sun Solar Race Car Team. Please direct question or comments to:
mail @midsun.uwaterloo.ca
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What ' s
New. . .

Meet the Midnight SunV
Project Core Group

Some information about our
coregroup... find out who we
are and what we do when we're

not working on Midnight Sun

Construction of the
Aerobody Moulds

Epoxying foam for aerobody
mould construction has been
completed. They will be CNC

machined by Reko this month.

3M Canada Makes a
Donation

Many thanksto 3M Canadafor
their donation of epoxy to aid
usin the construction of the
aerobody moulds

Midnight Sun Office

(519) 888-4567 x2978
FAX: (519) 746-4791

mail @midnightsun.uwaterloo.ca
http://midsun.uwaterloo.ca
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RIM representative Kent Nicker son presents Midnight Sun with a $5000 da

RIM Becomes a Bronze Sponsor

Research In Moation Ltd. (RIM) has become a Bronze sponsor of the M
Sun solar car team. RIM visited the university on Friday October 16 to |
Midnight Sun with a chegue for five thousand dollars. Following the pres
demondtration of Midnight Sun 1V was given for CKCO TV who filmed
CKCO televised the presentation on the 6 pm news that night. The mone
used to purchase batteries for the car. We are ddighted that RIM has gre
donated their money to help Midnight Sun continue its history of success

Founded in 1984, RIM has emerged as aleader in today's rapidly evolvi
communications industry. RIM is based right here in Waterloo and its he
islocated at 295 Phillip Street, Waterloo, Ontario, Canada N2L 3W8.
manufacturing Site is located nearby in Kitchener.

RIM has a history developing new technologies that are on the cutting ec
keeps in close contact with network operators, suppliers and its custome
order to cregte new innovative technologies. RIM speciaizes in designing
manufacturing, and marketing wireless eectronic access technology. Sucl
technologies include two-way pagers, wireless computer car adapters, S
connectivity tools and embedded wireless radios. These devices cater to
to-business and consumer gpplications. The goa of RIM's technologiesii
mohility with the ability to stay in touch with people and information. RIN



technologies alow wWireless coverage In previoudy unreachable places.

Thank you RIM for your generous donation!

Meet the Midnight Sun V Core Group

Ruth Allen David Kl
Ruth isthe Midnight SunV Team David isaCo-Manager of
Manager. Sheiscurrently in 2B Primary Electrical Sysemsfor

Chemicd Engineering. Her career Midnight Sun V. Heis astudent
gods after graduation possibly include  in Chemica Enginesring and is
developing betteries or fud cdls with  currently in his 3B term. Hislong
the specific god of lessening human term career objectivesinclude a
impact on the environment. While career in medicine, possibly asan
growing up, Ruth wasinvolved in orthopaedic surgeon. His
classcd bdlet and trained for four interests include music,

yearsin the professona program of photography, electronicsand a
Les Grands Bdlets Canadiens and variety of sports. David isaso

il dances recregtiondly. interested in Automobile
suspension design and automobile
repair.

Steve Burany
Winston Mok

Steveisthe Mechanicd and Solar
Array Manager for Midnight SunV.  Wingon isthe Strategy Team

Heisagraduate of Mechanica Manager for Midnight Sun'V. He
Engineering in 1998 and has been iscurrently enrolled in 2A
involved in Midnight Sun since Computer Engineering. In his
Midnight Sun Il. He was heavily pare time, Winston enjoys
involved with Midnight Sun IV and developing persond projects,
participated in Sunrayce '97, working, URA position and
maintaining the car's mechanica break dancing.

systems. For the current project, heis
overseeing the manufacturing of the
car's component parts. In hisfree
time, Steve enjoys gliding in the Lukasz is the Business Manager
summer and sKiing in e wirter & oy vigright Sun' v and isin 28
well as hiki ng and camping. Steve has Systems Design Enginesring.
aso become involved with alocd Sincejoining the team, he has

Lukasz Pawlowski

Scouting group. been working on the business
aspects of the project. He has
held co-op positionsin research

Michael Deutsch and development of helicopter

amulaionsfor training,
Michad isa Co-Aerobody Manager  automotive manufacturing
for Midnight Sun V. Hefirg joined process improvement, and
the Midniaht Sun proiect towork on pharmaceutica drua devel ooment



and design. Heis chrentIy '
interested in becoming
knowledgegble in software-

Midnight éun [, i'n ffrst year. Heisa
graduate of Mechanica Engineering in
1998 and is currently working on a

Masters degree, doing research in
plasmaarc wading. Michad's

interests include rock climbing, skiing

and playing guitar.

Simon Foo

Simon isthe Secondary Electrica

Sysems Manager for Midnight Sun

V. Hejoined the project in his1B

term and later designed and buiilt the

body microcontroller for Midnight
Sun IV. He has built the C&D
microcontroller for Midnight Sun vV
and is currently managing dl other

hardware interaction.

Chris Sheppard

Chrisiscurrently a Co-Aerobody
Design Manager and IS Manager
for Midnight Sun V. Chrisdso
worked on Midnight Sun 1V,
ading in the congruction of the
Aerobody. Heisa 1998
graduate of Mechanical
Engineering, specidizing in fluid
and thermd dynamics. Chris
enjoys computer programming as
ahobby, plays squash and isan
avid biker.

electronics projects. Simon'sinterests
indude ligtening to dasscd music and

: L ) Derek Wright
playing the violin and cooking.

Derek isa Co-Manager of
Primary Electricd Systemsfor
Midnight Sun V. Heisathird
year Electrica Engineering
student. Among Derek's interests
are engineering, dectronics,
computers and sailing.

3M Canada Donates Epoxy

The Midnight Sun solar car team has received epoxy donated by 3M
Canada. With their generous donation, 3M Canada has become a sponsor
of the Midnight Sun solar car. The gpoxy has proven to be very ussful in the
congtruction of the solar car moulds over the past few weeks.

3M Canadawas founded in 1951 and was one of 3M'sfirgt international
subsidiaries. 3M Canada's head office isin London, Ontario. 3M has plants
in Brockville, Havelock, Perth and Toronto, Ontario and a plant in Morden,
Manitoba. Between them, these plants employ 1950 Canadians. 3M
Canada serves many markets such as Congtruction, Electronics,
Telecommunications, and Transportation.

3M Canada makes abrasives, adhesives, fluorochemicals, pressure-sensitive
tapes, cleaning materias, colored roofing granules, decorative striping,



microscopic glass bubbles, protective coatings and even hedth care
products. Last year (1997) 3M Canada had a saesfigure of $787.8 million
(Cdn. $), a2.9% growth from 1996. The 3M worldwide net income was
$2.1 billion (U.S. $)

3M Canada boasts a globa reputation for quality, competitive prices,
religble ddivery, and customer satisfaction. The main focus of 3M Canadais
innovation. Research and development is key in manufacturing unique
products. Here are some of the popular products produced by 3M: Scotch
brand tape, Scotch brand magnetic audio tape, Thinsulate brand thermal
insulation, and Pogt-it brand Notes to name afew.

Ford/CAA Autoskills Competition

In June 13, 1998, the Ford/CAA Nationa Student Auto Skills Competition
was held a the Ontario Science Center in Toronto. The competition was
amed at grade 12 automotive students from across the country. Midnight
Sun was there to display the car dongside the competition. This opportunity
alowed usto promote the project and the University of Waterloo to high
school students and to the automotive community.

In recognition of our contribution, Ford and CAA presented uswith a
Certificate of Support, which is currently on display in the Midnight Sun
office.

Construction of the Aerobody
Moulds

The congtruction of the moulds for the aerobody has been completed.
Condruction on the tables to hold the high density polyurethane foam began
in late August and assembling of the foam blocks began around September
25. With the hard work of many dedicated students, under the leadership of
Mike Deutsch and Steve Burany, construction was completed on October
4.

At this point, it was found that the tables that were constructed were not
rigid enough to support the foam blocks, which weigh approximeately 2
tonnes each. Supports had to be designed and built to stiffen the tables and
prevent them from deflecting. The moulds will be left for two weeks for the
epoxy adhesive to cure before being shipped to Reko International Group,
in Windsor, where they will be CNC machined to produce the moulds from
which the aerobody will be formed.

Congtruction was grestly facilitated by the donation by 3M of epoxy and the
loan of an ar gun to gpply the epoxy. We would dso like to thank the Civil
Engineering Department for providing space for us to congruct the mouldsin
the Concrete Lab and McDonad Sted for donating the time and materids
to construct the support tables.



