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To: Mr. Cornwall

PRESENTED TO YOU BY CROCE FLAME MOTORS



) WHAT | WILL DO AS THE
DESIGNER

A SUCCESSFUL DESIGN WILL RUN SMOOTHLY/FREELY
S~ AND OUTPERFORM OTHERS WITH SPEED STABILITY AND
HOW FUNKY ITIS .

AS THE DESIGNER OF THE FIRE CROCE-
ER ( CO2 DRAGSTER) [ WILL, RESEARCH
AND APPLY AERODYNAMIC PRINCIPLES
TO REDUCE AIR RESISTANCE. AS WELL AS
DRAWING DIFFERENT DESIGNS AND
SEEING WHICH ONE IS THE MOST EYE
CATCHING AND FUNKY.




IN THIS PROJECT, THE GOAL IS TO DESIGN AND BUILD A CO2 DRAGSTER THAT MOVES AS
FAST AND SMOOTHLY AS POSSIBLE USING THE POWER OF A CO2 CARTRIDGE. THE
PROBLEM | AM SOLVING IS HOW TO CREATE A DRAGSTER THAT FOLLOWS ALL THE
REQUIRED RULES WHILE ALSO BEING LIGHTWEIGHT, AERODYNAMIC, AND LOW IN

FRICTION. TO DO THIS, | NEED TO UNDERSTAND THE FORCES THAT AFFECT THE CAR, LIKE
THRUST, DRAG, AND FRICTION. | ALSO HAVE TO THINK ABOUT THE MATERIALS | USE, HOW
AIR FLOWS AROUND THE CAR, AND HOW THE WHEELS AND AXLES ARE SET UP. BY MAKING

SMART DESIGN CHOICES, | CAN IMPROVE MY CAR'S SPEED AND PERFORMANCE DURING

THE RACE.
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RESEARCH:

THE LENGTH OF MY COs,
DRAGSTER IS 20.5 CENTIMETRES.
THIS SIZE FOLLOWS THE OFFICIAL

KEEPING MY CAR AT 205 CM CO2 CAR SPECIFICATIONS, WHICH
_HELPS MAKE TTLIGHTER AND USUALLY REQUIRES THE CAR TO BE
—~ MORE AERODYNAMIC, WHICH BETWEEN 20 CM AND 30.5 CM
~~ CAN IMPROVE ITS SPEED. A LONG ~

SHORTER CAR CAN ALSO e V

REDUCE AIR RESISTANCE AND

. Specification J Minimum aximum
/?////i/ = A w- CANEES ~ BodyLength O 200 mm 310 mm 5
- = : 2\ “Body Height (rear with wheels) @ 50 mm 75 mm E
~ ~""Mass (without CO, cartridge) 50 g 170 g Cl
-~ . _  BodyWidth at Axles @ 35 mm 42 mm
H ELPﬁ.MY o . Wheelbase (axle-to-axle) 105 mm 270 mm
e Distance Between Screw Eyes O 150 mm 270 mm
STER W_IILE Wood Thickness Around Cartridge Hole 3 mm 10 mm ﬂ
o Height of Cartridge Hole (floor to center) @ 33 mm 43 mm
1. Safety Note:
-\t least 3 mm of material must remain around the CO, cartridge hole. @ =

. .ars not meeting safety or specification standards will not race.
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AERODYNAMICS

AERODYNAMICS IS HOW AIR MOVES
E ARCH PT 2. AROUND THE CAR. MY DRAGSTER
®  HAD 4 BUMPS ON THE BODY AS
PART OF ITS DESIGN, WHICH GAVE
FRICTION: IT A UNIQUE LOOK, BUT MAY HAVE

IN MY CO, DRAGSTER PROJECT, FRICTION, ADDED SOME AIR RESISTANCE. [F
AERODYNAMICS, AND MATERIALS WERE ~ IHE BUMPS CAUSED MORE DRAG, IT
IMPORTANT PARTS OF MY DESIGN. FRICTION ~ COULD HAVE SLOWED THE CAR
HAPPENS WHEN SURFACES RUB TOGETHER, LIKE DOWN SLIGHTLY.

WHERE THE WHEELS TOUCH THE AXLES. TOO
MUCH FRICTION SLOWS THE CAR DOWN, SO |
MADE SURE MY AXLES WERE SMOOTH AND
LINED UP PROPERLY SO THE WHEELS COULD
SPIN EASILY.




> MATERIAL LIST:

FOR THE MATERIALS. | USED
o A PIECE OF WOOD SHAPED LIKE A DOOR STOPPER(
WOOD BLANK)

o 2 FRONT WHEELS
o 2 BACK WHEELS
o A BRASS WASHER

o 2 STEEL AXLES

~—
o A STRAW FOR THE 2 AXLES /
o PAINT

o AND LASTLY GLITTER. \



MY CO2 DRAGSTER PROJECT, I BRAINSTORMED THREE DIFFERENT DESIGN IDEAS TO FIND
ALANCE OF SPEED, STABILITY, AERODYNAMIC EFFICIENCY, AND THE FUNKIEST. THE FIRST IDEA WAS A
CLASSIC STREAMLINED SHAPE WITH A LONG, NARROW BODY AND A POINTED NOSE TO REDUCE AIR
RESISTANCE, FEATURING SMALLER FRONT WHEELS AND LARGER REAR WHEELS FOR STABILITY. THE
SECOND DESIGN FOCUSED ON A WIDER, MORE STABLE BODY WITH ROUNDED EDGES AND EQUAL-SIZED
WHEELS, PRIORITIZING CONTROL DURING THE RACE. THE THIRD FEATURED A CROCODILE WITH A
ELEVATED BOTTOM AND SMOOTH WAVES AT THE TOP IT ALSO HAD A MOUTH THAT W.
FRONT WHE NERE THIN AS FOR THE BACK WHEELS WERE THICK. ALTHOUGH I DI

7
\} D !// HAD DECIDED TO MAKE THE CROCODILE BECAUSE | WANTED IT
FUNKIE

NHILE STILL BEING FAST AND | ALSO WANTED TO HAVE A MATCHING S

/ STICK.
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MY PLANNED CUTS:

WHEN [ GOT MY WOODEN
BLANK [ TRACED MY DESIGN 10/6
ONTO ITAFTER THAT A 1 ) | 7.
CAREFULLY PLANNED MY v
CUTS. FOR THE MOUTH | MADE
MULTIPLE CUTS BEFORE USING
A WOOD SCRAPER TO SCRAPE
THE WOOD OUT FROM IN SIDE.
(1 DREW THE LINES IN BLACK
OR BETTER SEEING).
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' TOOL LIST:

THE TOOLS I USED WERE:

° SAFETY GLASSES/ GOGGLES

. A RASP

o A FILE

o A DRILL PRESS

o A BAND SAW

. WOOD SCRAPER

e SAND PAPER (60 GRIT, 100 GRIT, AND 220
GRIT)

. A RULER

. A PENCIL

o A VICE

DESIGN TEMPLATE
PAINT AND PAINT BRUSHES







STEP BY-STEP PR ¥

STEP 1. | STARTED BY SKETCHING MY DRAGSTER ON PAPER AND PLANNING HOW IT
WOULD LOOK. |l WANTED IT TO HAVE A CROCODILE THEME, SO [ INCLUDED FOUR
BUMPS ON THE TOP TO MAKE IT STAND OUT AND MATCH THE DESIGN IDEA.
STEP 2.NEXT, |l MEASURED MY WOOD BLOCK CAREFULLY AND MARKED WHERE TO

CUT, DRILL, AND PLACE THE AXLES. | USED A RULER AND PENCIL TO MAKE SURE
EVERYTHING WAS STRAIGHT AND EVEN.
STEP 3: BEFORE CUTTING [ DRILLED THE HOLES FOR THE AXLES AND THE CO,
CARTRIDGE. | MADE SURE THE HOLES WERE LEVEL SO THE CAR WOULD ROLL :‘%
STRAIGHT DURING THE RACE.

MY DESIGN CLOSELY, MAKING SURE THE CROCODILE BUMPS WERE THE RIGHT SIZE
AND SMOOTH. | ALSO MADE LOST OF RELEASE CUTS FOR THE CURVES.
STEP 5: THEN | PUT THE CAR IN A VICE AND STARTED FILLING AWAY AT IT.
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<Y STEP 6: [ STARTED SANDING , FIRST I USED A 60 GRIT SAND PAPER THEN
: 100 GRIT AND LASTLY 220 GRIT.THIS STEP ALSO HELPED IMPROVE
4 ¥ AERODYNAMICS SO THE DRAGSTER COULD MOVE FASTER THROUGH THE:-
STEP 7WHEN THE CAR WAS SMOOTH, | PAINTED IT TO FIT THE oA
CROCODILE THEME. | ADDED COLOUR AND DETAILS TO MAKE IT UNIQUE |
AND GIVE IT A CLEAN, FINISHED LOOK.
STEP 8:AFTER THE PAINT DRIED, | ADDED THE WHEELS AND AXLES. |
CHECKED THAT THEY SPUN EASILY AND DIDN'T RUB TOO MUCH TO
REDUCE FRICTION. I Oy
. STEP 9: FINALLY, | WAITED FOR MY TURN TO WATCH MY DRAGSTER RACE
4 . DOWN THE§GK AND SEE WHAT [ NEEDED TO IMPROVE ON.

.
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VERY VERY SHORT AD
BREAK




T 1 LEARNED, WHAT WE
AND HOW | CAN IMPROVE:

DURING THIS PROJECT, | LEARNED HOW TO SAFELY AND CORRECTLY USE MANY
DIFFERENT TOOLS, SUCH AS A VICE, RASP, FILE, BAND SAW, AND DRILL PRESS. I ALSO
LEARNED THE DIFFERENCE BETWEEN 60-220 GRIT SANDPAPER AND HOW EACH ONE
HELPS MAKE THE WOOD SMOQOTHER AT DIFFERENT STAGES. | DISCOVERED HOW TO MAKE
PRECISE CUTS AND SHAPE MY DRAGSTER CAREFULLY, AND | REALIZED THAT BUILDING
SOMETHING LIKE THIS TAKES TIME, PATIENCE, AND ATTENTION TO DETAIL.

HAT WORKED WELL FOR ME WAS THE OVERALL DESIGN AND SHAPE OF MY CROCODIL
DRAGSTER. THE FOUR BUMPS ON TOP MADE IT UNIQUE, AND THE SMOOTH SANDING

HELPED IT MOVE FASTER. IF | COULD IMPROVE MY DESIGN, |l WOULD TRY TO MAKE IT
EVEN MORE AERODYNAMIC BY REDUCING EXTRA BUMPS OR SHAPING THE FRONT M
SHARPLY.. 1 WOULD ALSO SPEND MORE TIME MAKING SURE THE WHEELS WERE PERFECTLY

ALIGNED TO REDUCE FRICTION AND HELP IT GO EVEN FASTER ON THE TRACK.



COST $8:

WOOD BLANK 1 8.00
CO2 CARTRIDGE 1 2.00
FRONT WHEEL 2 0.60
REAR WHEEL 2 0.60
BRASS WASHER 4 040
SCREW EYE 2 0.30
STEEL AXLE 2 040
STRAW FOR TWO AXLES 1 0.15
TOTAL PAINT+ PAINT BRUSHES 0.50
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20 THE FINAL RACE:

>

O

o MY FIRST RACE WENT REALLY WELL. BUT IT

)
0

TIED WITH MARGARET'S DRAGSTER.I WAS NOT
ABLE TO CAPTURE IT ON CAMERA BUT | DID
MANAGE TO CAPTURE THE REDO. IN THE

o BEGINNING OF MY SECOND RACE [ WAS
BEATING MARGARET BUT THEN EVERYTHING
b WENT DOWN HILL AND [ STARTED TO SLOW

° DOWN.
Q0o




THE END! -
MADE BY _ FIRE CROCE-ER

10 MR. CORNWALL
AND WITH THAT THE FIRE CROCE-ER HAS BEEN
COMPLETED

THANK YOU FOR READING MY PORTFOLIO HOPE
YOU HAVE A WONDERFUL DAY!




