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Contest Purpose

The 2019 World GreenMech Contest is a fun engineering competition run by
the World Forum For GreenMech Promotion. Using scientific principles, this
competition combines the following five aspects of learning and growing:
Science, Technology, Engineering, Art, and Mathematics, also referred
to as STEAM. There are three contests: (i) GreenMech (ii) R4M and (iii)
GreenMech Jr.

The two contests GreenMech & R4M inspire contestants to engage in
scientific study, creative problem solving, and help them better understand
use of scarce resources in project planning. Contestants can enjoy pitting
their different skills and creativity against each other in a fun and friendly
environment. There is ample opportunity for all contestants to show the
benefit of their contribution.

GreenMech Jr. is an entry level opportunity for newcomers to get involved
in simple engineering projects. Designed for kindergarten and elementary
school grades 1 to 4, GreenMech Jr. is the stepping stone to the higher-
level device designs found in GreenMech. Contestants can enjoy the fun of
hands-on design, teamwork and scientific literacy. All the abilities developed
in the contest will be internalized and can be carried into their future daily
lives.

In order to meet the needs of multinational
competition promotion, the eight-nation
alliance was signed in 2012. In 2014 this grew

to become 12 regions. >
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The GreenMech contest was established in 2006, this year we are
celebrating the 13th annual contest !

GreenMech (GM, since 2006)

® Inspiring children's enthusiasm for learning.

® Giving children the opportunity for hands-on
engineering experiences.

® Turning textbook knowledge into real, design
solutions.

e Work in tight-knit teams (3-4), designing and
assembling within challenging time limits.

Robot for Mission (R4M, since 2015)

® Inspiring creativity and curiosity about scientific

techniques.
® Extending experiences from WGM to include
remote control and programming functions.
e Work in tight-knit teams (3-4), designing and
assembling within challenging time limits.

GreenMech Junior (GMJr, since 2018)

® Opportunities for our youngest engineers &
designers to get involved. (Designed for
kindergarten and elementary school grades 1 to 4).

® Simple task design allows students to enjoy
hands-on fun while learning valuable teamwork
skills.



Time

07:40 ~ 08:20

GreenMech Schedule

ltem

Registration

Remarks

Time to enter the venue and find your own team table. Please
put all the contest material under the table in order. Contestant
can start to assemble the Jumbo Base Grid (60*180 cm) on
table.

Only contestants may be in the competition area after 08:00am.
Team leaders and parents/guardians are not permitted after this
time.

08:00 ~ 08:40

Materials check and
registration check.

The team leaders shall not enter the competition venue after
8:00 AM.

Judges will carry out a building materials inspection. Except for
the chain, no blocks may be assembled in advance.

After a brief inspection, teams will be given a “qualified” label,
whereupon contestants should sit at the table and may not
touch the materials.

Personal items can be brought into the venue but must be
placed on the table in conjunction with the inspection records.
Contestants need to present their Certificate of Student
Enrollment at this time, see section 10. 2. for more information.

08:40 ~ 09:00

Opening
Ceremony/
Clarification of
Rules

Due to site restrictions, contestants will not attend the opening
ceremony.

09:00 ~ 11:40

Production &
Testing time.

Please observe all competition rules.

When leaving, do not run, be careful not to touch another
group’s work.

There will be 160 minutes between commencement and
lunchBefore leaving the venue at noon.

Contestants must remember to organize the venue, personal
items can be placed under the table.

By 11:00am the Scientific Principles reference table will be
collected by the Organizer.

11:40 ~ 12:30

Lunch

Remember to assist in sorting the trash.

12:30 ~ 12:40

Announcements.

Contestants should wait for the Organizer’s announcements
and then be prepared to continue.

If Contestants are not present at this time, they may not
continue with the competition.

12:40 ~ 12:50

Fine-tuning.

Wait for the Organizers instruction to begin.

12:50 ~ 16:30

Appraisals

Please refer to section 7. 2. 7.

16:30 ~ 17:00

Feedback and
Communications.

Parents, teachers and peers may enter and discuss the
projects.

17:00

Award Ceremony.

Organizers make every effort to finish on time, but patience
may be required depending on announcements and other
possible delays.




Time

R4M Schedule

Remarks

1. After registration contestants should enter the venue and not
leave until the event has concluded.

07:40 ~ 08:20 Registration 2. After 08:00am only contestants may be in the competition
area. Team leaders and parents/guardians are not permitted
after this time.

1. Team leaders shall stay in their assigned areas after 08:00
and shall not enter the competition venue.

2. Referees will carry out a materials inspection. Blocks are
not allowed to be assembled in advance. Chains are
the only exception to this rule.

3. After passing the materials examination a label will be

08:00 ~ 08:40 Materi applied, students should then sit at the table and wait

aterials ; : ;
Inspection without togchmg.the materials. .

4. Personal items like bags can be brought into the venue but
must be placed on the table in keeping with the inspection
record.

5. Contestants need to submit their Certificate of Student
Enrollment, see Section 10. 2.

08:40 ~ 09:15 Clargzifn of Clarification of the rules and precautions of the competition

IR o 4o Assembly &

LB = B Practice Time

1. Check to confirm the robot does not contain metal parts.

2. The robot and any spare car or other additions shall be
weighed.

3. Participating robots need to be verified by the judges and
retained until after the contest.

09:40 ~ 11:30 | \work Submission |4 2-Points may also be deducted for messy or untidy work

Period areas. . . .

5. For robot size regulations please see Section 9. 2. 1.

6. After Submitting their work, contestants need to put all
items (such as notebook, blocks, unused electronic control
equipment, etc.) away from the competition area.

11:30 ~ 12:30 e After Iunc_h contestants are expected to assist with sorting trash

and keeping the competition area clean.

1. When entering the venue, contestants may only carry
a notebook, tablet or mobile phone, other items are not

12:30 ~ 12:50 | Announcements permitted.

2. The omnivorous feed color is randomly chosen by lottery by
the Organizer.

13:00 ~ 17:00 | Competition Time

Organizers make every effort to finish on time, but some

17:00 Awards Ceremony |patience may be required depending on announcements and
other possible delays.
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GreenMech Junior Schedule °
Time Item Remarks
1. Contestants should refer to the team location map on the official
website before the contest begins, so they can go directly to their
) ) team table and report on the day of the contest.
Registration 2. Contestants should check the provided materials against the list
08:40 ~ 09:00 and Materials they are given. If there is any part missing, the staff must be
Inspection informed before the contest begins. Once the production time
begins, materials cannot be replenished or replaced.
3. Contestants need to present their Certificate of Student Enroliment
at this time, please see 8.2 in the full rule book for more information.
Rules reminder
09:00 ~ 09:15 | & lot drawing for
scoring area
[Competition One: |1. Contestants can only use the materials provided by the organizer on
09:15 ~ 09:45 Race Car] site, please see 5.3 in the full rule book for more information.
' ' Assembly & 2. Models produced for the competition are built and tested at the
Practice Time same time.
[Competion One: |1. During the competition contestants may only use the provided peg
09:45 ~ 10:15 Race car] remover. Other outside tools are not permitted.
Competition Time [2. Models will be weighed before the competition begins.
[Competion Two: |1- Contestants can only use the materials provided by the organizer on
Inertia Flywheel] site, please see 5.3 in the full rule book for more information.
10:15 ~ 10:45 A bly & 2. Parts and pieces for models will be reused. The model used for the
ssembly first competition will need to be disassembled for the second
Practice Time contest.
[Competion Two: |1. During the competition, contestants may only use the provided peg
10:45 ~ 11:15 | Inertia Flywheel] removal tool and stationary. Other outside tools are not permitted.
Competition Time |2. Models will be weighed before the competition.
11:15 ~11:40 Site Recovery Z?ergcipants located in venue area B1 should move to the 2F awards
11:40 ~ 11:50 Parents, teachers
may enter venue
11:50 Awards Ceremony |Awards will be given after the results are settled.
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Team Location Map
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— ~» GreenMech FAQ

Q1: This year overseas judges will be joining the contest. Do teams still need to
discuss ideas and concepts with the judges in English?

A1: GM is intended to be a fun, design and engineering contest, however English
is an increasingly important aspect of life for many of our contestants. For now,
the Creativity part of the senior high level contest must be expressed in English.

Q2: Can the ball circulation task use materials like paper sheets next to the track/
blocks, to stop the ball from falling?

A2: The ball must not make contact with any decoration, or other imported items. It is
possible to prevent the ball from falling, but only Gigo parts must be used, and
if the ball does accidentally fall into a security device, but continues to otherwise
function correctly, judges may still make a point deduction. The device for lifting
the ball up, and the path it follows must be made entirely of Gigo parts and must
use the Gigo motor provided.

Q3: Is the mechanism which sends the ball from the S area, to the A or B area, limited
to 20 x 20 cm? Or can the ball go outside the 20 x 20 cm range?

A3: The ball needs to be placed in the S area, and lower than the B area. The
mechanism for transporting the ball has no area limit.

Q4: Please give some more information on the platform heights, device height limits
and any scoring penalties.

A4: Of course, we're happy to help!

(i)Devices in areas S or E are lower than the A and B high-platforms. The height
limit is determined by the bottom of the plates that are the A and B platforms.
This means that any object in the S or E area is lower than the bottom of the A
and B high-platform.

(ii)The position of the ball in the S area must be below the bottom of the B high
platform.

(iii)Two points are deducted if the team violates one of these two regulations.

(iv)The maximum point deduction for this is two points. There is no height restriction
of the.device in the S area.

Q5: Can | complete the specified task in the 60 x 60 cm.area where S, B, and E are located?

A5: Yes, the circulation mechanism does not have a size limit.



Q6:

AB:

Qr:

AT:

Qs:

A8:

Q9:

A9:

Q10:
A10:
Q11:

A11:

Q12:
A12:

The circulation device must be made from Gigo parts, but it is also necessary
to use a device such as an electric motor. Do contestants have to use the
switches and wires that come with Gigo blocks?

Only in Circulatory device, contestants must use Gigo components;
however, contestants can use non-Gigo wires or switches.

6 points can be obtained by designing the circulatory mechanism and using Gigo
blocks to assemble correctly on site. Other decorative items may not be used,
and rule violations will result in point deductions.

If the different parts of a project use the principles of refraction and reflection,
are they scored separately on their usage principle, or does it only score once as
an optical principle?

In this case, it would only score once, as an optical principle. This encourages a
diversity of scientific principles to be used.

Can the following front-list items be used for cycle construction? Rubber bands,
cotton threads, drawstrings, 3D printed parts, laser cut parts, adhesives
(e.g.tape, glue, hot glue-gun).

Yes, they can be used, please refer to the regulation (7.4) for more information.

In the demonstration video, it seems that the circulation mechanism can be raised
without the ball touching the ground. Does the rise height have to be at least 15
cm or more vertically in order to get a score for “raising diversity”?

Yes. To score for “raising diversity”, students must complete the
15cm lift using different principles.

Are there limits to the height of devices on the A or B high platforms?
There are no height restrictions.

What are the different types of mechanisms that can be used for raising diversity?
Would rotational raising count?

Device raising diversity means that the ball must be moved from the low position
to the high position by different methods. Devices that use the same principle,
but only have a different appearance, will be considered as only using one
scientific principle. Contestants should be sure that they are using a variety of
scientific principles.

Does the circulation device count as one of the 10 devices?

No, it does not. The project should be 10 devices, plus the circulator. Teams that

14
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Q13:
A13:

Q14:

A14:

Q15:
A15:

Q16:
A16:

Q17:
A17:

Q18:
A18:
Q19:
A19:

do not meet this requirement will not score points.

Are the positions of the S, E, and A and B areas fixed? What can be changed?

The S and E areas of the circulation mechanism are on the right hand side at the
front. The S area is on the lower left of the right side, and the E area is the lower
right side of the right side. If the placement of the small ball in the S and E areas
is not correct then points will be deducted. See the regulations for a complete
diagram.

If we exceeded the project area’s maximum height (100cm), will there be a point
deduction?

In the morning the devices will be constructed and the judges will come round to
do an inspection. If the model is within the specified dimensional criteria (180 x 60
x 100 cm) no penalty is applied. If the model exceeds the dimensions, points will
be deducted. If the model exceeds the dimensions, but above 100 cm, no
deduction will be made.

Is there a limit on the number of 3D printed parts contestants can bring in?

No, there is no quantity limit, but they must all comply with the size limit of 4cm x
4cm x 4cm. 3D printed items will be tested by judges.

Can you clarify the description “multiple batteries in series must be 15V”?

This means that there is no limit to the quantity of batteries you use, however
the total voltage across the circuit may not exceed 15V. Using less than 15V is
acceptable.

What is “smoothness” and how is it calculated?

Smoothness refers to how cleanly, efficiently, and effectively the devices operate.
For example when a device needs a manual restart or help to function, then one
point will be deducted. For devices 1 - 10, if it requires assistance points will be
deducted. Where a scientific principle or green energy principle is not
demonstrated, 1 point will be deducted.

Is the Specified Checkpoint only placed on the right hand side?
Yes. This regulation must be observed.
What are the height limits of the A and B high-platforms?

The height ©of the A and B platforms are defined in Gigo pieces as they are
constructed from them. The A high-platform is 3 of Gigo’s 6-hole tracks high, and



Q20:
A20:

Q21:

A21:

Q22:

A22:

Q23:

A23:

Q24:

A24:

Q25:

A25:

the B high-platform is 2, Gigo 6-hole tracks high. The tracks are connected using
a track connect piece.

Is there a height limit for devices in the S area or the E area?

Yes, the devices in the S and E areas must not be higher than the A and B high-
platforms. And the ball needs to be located in the S zone and lower than the B
platform.

Can we add any components to make the A or B high-platform higher?

No, that is not allowed, but you can strengthen the foundations of the A or B high-
platform to make it more stable, without affecting the height.

For the specific achievement requirements in Task 3, if the optical phenomenon
only displays on the A or B high-platform but does not link to the next mechanism
will it still score points?

Yes, this would still score points.

If the light source of our project is on, but does not use an optical principle such
as reflection, refraction or diffraction, can we still score points?

No, to score points in the optical category you must specifically demonstrate the
principle, failure to do so will result in a 2 point deduction.

For the specific achievements in Task 6, can we make our action exceed the size
of the E zone (20 x 20 cm)?

When the ball passes the E area, the ball needs to activate the next task
action. The size and the position (height) of the task device in the E

area is not limited. If (i) the ball doesn’t pass through the E area or (ii)

the ball doesn’t activate the next task action, then 2 points will be deducted.
(The maximum deduction here is total 2 points.)

If we feel that a judgement has been unfair and we want to complain during the
competition, what can we do?

We hope this never happens, but if it does then please ask our staff for a
complaint form. This should be completed during the competition and as soon
as possible. It will record the details of your complaint and will have to be signed
by-the plaintiff. The Head Judge will investigate all complaints and make a ruling
in the Resolution section.
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Q26: Has there been a change of name for the Overseas Award?

A26: Yes. The award has been renamed from “Overseas Best Performance”

Q1:

A1l:

Q2:
A2:

Qa3:

A3:

Q4:
A4:

Q5:

A5

Q6:

AG:

Q7:

to“STEAM Overseas Educational Contribution Award”.

» Robot 4 Mission FAQ

If an animal is in the red lined area, but their ear is on the orange divider, is this
sufficient?

The animal’s entire form needs to be within the red line and the orange
separator column.

Do the two, green giraffe feeds need to be pushed by the C car?
The giraffe feed does not need to be pushed by the C car. The A car or B car can
transport the giraffe feed to the giraffe park.

Does the last light signal from the C car need to flash? Can we leave the lights
running all the time?

The C car needs to totally enter the energy supply station, then turn on the lights
(without flashing) until the end of the challenge. Doing this earns 10 points.

Can we pre-write the program for the C car before the contest?
The player may write the program before or during the contest. During the
contest the robot is only controlled by the program.

Please explain more about the 2019 R4M material limitations.

: The 2019 R4M material limitations have been updated. Parts used must come

from the Gigo catalogue. Exceptions to this are rubber bands and cotton thread,
which can be brought in from outside as long as they do not convey any unfair
advantage or risk to contestants.

If the C car lights up successfully after crossing the finish line, but some part
of the car body is outside the marked area, can contestants still get 10 points for
lighting?

The entire vehicle must be within the marked area (energy supply station) to

score.

If the C car has to be restarted, can we press the button ourselves, or does it



have to be pressed by the A or B robots?
A7: The C car only needs to be initiated by the A or B car for the first use. If a restart
is required, the player can start it manually.

Q8: Please can you explain the scoring for Task 27?

A8: After confirmation by a review team, the score for this part will be determined by
(i) whether the C car is fully inside the energy supply station (ii) did the car light
up correctly. If the car lights up before entering the energy supply station it will
not score points.

Q9: Can a rubber band be used to hold the 18650 battery case in place?
A9: No.

Q10: Do the A and B car battery boxes have particular specifications?

A10: The voltage and motor must comply with the stated limits, but there is no
specific limit on the battery box; however, if there is a problem with a robot
caused by a modified Gigo product, then the team must bear the responsibility.

Q11: If the A or B car accidentally hits the feed, the team will lose points for area
destruction, but if the three feeds have fallen how will the point deduction be
calculated? Can the feed be reset and be used for another attempt?

A11: If a team knocks out one feed item, five points are deducted. If the feed has
not fallen off the platform, no points will be deducted. There is no upper limit
for point deduction if feed is knocked down. Each fallen feed item is deducted
and cannot be reset or reused.

Q12: Can the animals be returned to their original positions?

A12: If the A or B vehicles are malfunctioning when moving animals and if the
vehicle is holding, grabbing or touching an animal, it can be returned to the
referee. In other situations, animals cannot be manually returned.

Q13: Can the contestant adjust any aspects of the competition area before the start
of the competition?

A13: Within certain limits, yes. It is only possible to adjust the rotation angle of the
four flags and the rotation angle of the corner feed-blocks. Nothing can be
removed.

Q14: Will teams lose points if they touch the vehicles or step into the contest area
without a judge’s consent?

A14: Yes. The first offense will result in a warning, the second will receive a 5 point
deduction. Further dedu ctions are possible and will. be based on the number of
incidents.
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— ~» GreenMech Junior FAQ

Q1:
A1:

Q2:

A2:

Q3:

A3:

Q4:
A4:

[Competition 2: Flywheel] Is there a size limit for the models?
The car body must fit completely within the preparation area (80cm x 60cm);
otherwise, there is no limit.

[Competition 2: Flywheel] Can the car go outside (exceed) the preparation area
when accumulating energy? Can you tell us more about the operation method for
the contest?

Once the judges arrive, players will place their vehicles in the preparation area.
This will confirm that the vehicle is complete and that the finished vehicle
fits within the area. Players can accumulate kinetic energy for the contest in the
preparation area, or the surrounding area. Vehicles must be released within 30
seconds, otherwise the attempt will be deemed a failure. When releasing the
vehicle, the furthest forward point (in the direction of the scoring zone) must be
behind the start line marked on the preparation area.

If the target is not knocked down, but is pushed away from where it stood, will it
be put back in place?

Each team has three opportunities to score and targets will not be reset after
each opportunity. Judges will remove objects that have been knocked down,
so that they do not interfere with the contest. Judges may decide not to pick up

an object when it is in contact with another object, or where it may affect other

standing targets.

Can | use my own objects as targets on the day of the competition?
No, in order to be fair, everyone must use the same materials that are provided by
the conference.

- [Competition 2: Flywheel] Can | use an elastic band in the Flywheel contest?
: No. The inertia stored by the flywheel is the only source of power allowed for the

vehicle, nothing can replace or augment it.




World GreenMech Awards
GM & R4M Contest Award

Position Prizes Number of Awards
Gold Medal 1. IAeggrec?' certificate for contestants and team One team for each
(1! place) 2. Cash NTD $20,000. division
Silver Medal 1. ,IAev;gredr certificate for contestants and team Two teams for each
(2 place) |2 Cash NTD $10,000. dlvsion
Bronze Medal |1- IAeggrec?' Certificate for Contestant and team Three teams for each
(3" place) 2. Cash NTD$5,000. division
Honorable Award certificate for contestants and team For top 50th percentile in
Mention Award |leader. each division
STEAM
Overseas .
Educational For overseas countries
Contribution
Award

Taiwanese Contest Awards

GM & R4M Contest Award

Mention Award

Position Prizes Number of Awards
Gold Medal One team for each
(1stplace) division
Silver Medal Two teams for each
(2" place) Award certificate for contestants division
Bronze Medal and team leader. Three teams for each
(3nd place) division
Honorable For top 50t percentile

in each division

1.The winners list will be reported to the educational authorities by the
Organizerafter the contest.

2.0nly the Gold Medal, Silver Medal, Bronze Medal winners of the World GreenMech
and STEAM Overseas Educational Contribution Award will be announced on the
day of the contest. (Merit certificates for winning teams will be sent out within one

month of the completed contest.)

3. All contestants will be presented with certificates as a gesture of encouragement.
These certificates will be offered on website, and both contestants and team

leaders can sign in and print out Competition Certificates by themselves.
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ntest :
World GreenMech Co _—;\Nards

GreenMech Junior Contest Award

2 J
Position Prizes Number of Awards
Gold 1. Award certificate for contestants and
Medal team leader. o One team
2. One product prize for each participant.
Silver 1. Award certificate for contestants and
Medal team leader. o Two teams
2. One product prize for each participant.
1. Award Certificate for Contestant and
l\B/lro(r;zle team leader. o Three teams
eda 2. One product prize for each participant.
Honorable [Award certificate for contestants and th ]
Award e e For top 501" percentile

1.The winners list will be reported to the educational authorities by the Organizer after the
contest.

2.The Gold Medal, Silver Medal, Bronze Medal winners will be announced on the day of the
contest. All Certificates will be received within one month of the completed contest.

3.All contestants will be presented with certificates as a gesture of encouragement. These
certificates will be offered on website, and both contestants and team leaders can sign in and
print out Competition Certificates by themselves.

Remarks

1.The Contest Organizers reserve the right to adjust the above prize schedules for any reason,
which may mean increasing or decreasing them. The total number of teams entered in the
competition may be a factor in deciding final prizes if the number of contestants changes.

2.Winning Team Obligations: Winning teams must cooperate with the Organizer to display and
preserve their designs.

3.In the event of incorrect personal information being submitted during registration
(i.e.incorrect name, mail or email address) postage and other costs for replacement
will be borneby the contestant.(It's NT$200.)

GM, R4M & GMJR Trophies Contestant Medals
£ £ 53
i 3 \ |§-~g \ i34
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World GreenMech Contest jms—

append™

On Site ®

Links : http://oga1.nchu.edu.tw/recruit1/recruit.html
Actual business hours may be subject to change.

Taxi Information

(04)4499178 (04)22591918 (04231633688
Direct Taxi (04)22465555

Contact Number 55178 Direct Taxi
Contact Number 55688

Sightseeing Recommandation

https://www.nlpi.edu.tw/
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World Forum For GreenMech Promotion
N

World Forum For GreenMech Promotion
Office: 7F, No. 406, Taiwan Blvd.,Taichung, Taiwan, 403 R.0.C
Tel: +886-4-2320-3456 #38 Fax: +886-4-2320-3898
www.worldgreenmech.com

World GreenMech Contest
Official Website

Co-organisers

i v RIS - 9
[
¥x | Rumah®&dukasi Q\Y@ FS /@ Nerd

-~ S NZNABHRBERIY EREFEFRXEARAE ZEEEART BEDHHAELT

RS
Thate. o R
S‘unehms

BREXHEE WEXEHE HBRXCEEARLQ

Sponsors

@9 o) B ERBITHIRAS]

GENIUS TOY TAIWAN CO., LTD. ' @ ’@- ;'J JYIEZ}.‘ S & B R




