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1. Report Format Requirements 

The report is prepared in A4 format, 12 points, Arial, line spacing is 1.15 and top-bottom 
and side margins are 2.5 cm, with a maximum of 75 pages. The use of the cover page, 
table of contents and bibliography is not obligatory in the report. The Jury edits, evaluates 
and scores the report (if necessary) in accordance with the above-mentioned format 
requirements. After the format conditions are met (A4 format, 12 pt, Arial, line spacing is 
1.15 and bottom-top and side edges are 2.5 cm), reports that do not comply with the 
upper-page limit are deducted from 10 points per page and a maximum of 350 points in 
total. 

Page Exceeding Penalties Points to be Deducted 
1 page 10 points 
Max page out penalty 350 points 

 

2. Team Information 

 From the teams; 
 Team introduction, 
 Description of making a new vehicle or improving an existing vehicle, 
 The roadmap to be followed in the vehicle development process, 
 Methods to be used, 
 Expression of domestic and ready-made parts, 
 Explanation of the budget table in which the requested budget, 
 A video that includes the above parts is requested, not exceeding 2 minutes 

in duration and 20 MB in size. 
 The related video will be uploaded to an online video platform and the link will be 

given under this title.  
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3. Work Timeline (The timeline is written in detail each month. The table can be extended.) 
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Example Timeline: 
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Designing motor 
 X X      

Purchasing needed material for chassis 
  X  X X X X   

Production of BMS 
   X X    

Thermal analysis of motor 
     X X  

Submission of Technical Design Report 
     X   
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4. Estimated Cost Calculation 

Write down your estimated cost for each component / material in detail in the table. 
You can extend the table. 

Part Unit Cost 
(₺) 

Number Total Cost  
(₺) 

Explanation 

Motor 
    

Motor Driver 
    

Battery Management 
System 

    

Battery Packaging 
    

Embedded Recharging 
Unit 

    

Telemetry 
    

Electrical Safety 
    

Energy Management 
System 

    

Electronic Differential 
Application 

    

Vehicle Control Unit 
    

Insulation Monitoring 
Device 

    

Steering System 
    

Door Mechanism 
    

Brake System 
    

Vehicle Body 
    

Safety Equipment 
    

Other 
    

TOTAL   
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5. Vehicle Specifications Table 
 

Feature Unit Value 

Length mm  

Width mm  

Height mm  

Chassis material  

Shell material  

The brake system hydraulic disc, 
front, rear, hand brake 

 

Motor type   

Motor driver self-designed, ready-made 
product 

  

Motor power kW  

Motor efficiency %  

Engine weight kg  

Battery type  

Battery pack nominal 
voltage 

V  

Battery pack 
capacity 

Ah  

Battery pack 
Maximum voltage 

V  

Battery pack energy Wh  

Fuel cell power kW  

Number of hydrogen 
cylinders 

#  

Hydrogen cylinder 
pressure 

bar  

Super capacitor yes/no  

You must fill in the 
fields related to your 
category. 
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6. Domestic Components 

In this section, teams are asked to check off the domestic sub-components they are 
planning to design themselves. The details of the domestic components will be given in 
Technical Design Report in July. 

1. Motor  Mandatory for 
Electromobile/Hydromobile 

☐ 

2. Motor driver Mandatory for 
Electromobile/Hydromobile 

☐ 

3. Battery management system 
(BMS)  

Mandatory for 
Electromobile/Hydromobile 

☐ 

4. Embedded recharging unit Mandatory for 
Electromobile 

☐ 

5. Energy management system 
(EMS)* 

Mandatory for Hydromobile ☐ 

6. Battery packaging Optional ☐ 
7. Electronic differential application Optional ☐ 

8. Vehicle control unit (VCU) Optional ☐ 

9. Fuel cell* Optional ☐ 

10. Fuel cell control system (circuit)* Optional ☐ 
11. Insulation monitoring device Optional ☐ 
12. Steering system Optional ☐ 
13. Door mechanism Optional ☐ 
14. Braking System Optional ☐ 

* Hydromobile category only 
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7. Motor 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

If teams design their motor and produce domestically, they should describe design and 
production steps clearly. They should give detailed design result with their own comments. 
Teams should describe and calculate following design properties; 

1. Electrical Design and Analysis 

1.1. Determination of motor main requirements (shaft torque and speed, max volume 
or weight etc.) 

1.2. Determination of motor design parameters (Motor voltage, motor power, etc.) 

1.3. Calculation of motor main dimensions 

1.4. Calculation of stator and rotor dimensions 

1.5. Calculation of magnet dimensions (if available) 

1.6. Modelling of windings and determination of winding scheme 

1.7. Motor performance analysis 

1.8. Motor optimisations (if available) 

2. Magnetic Design and Analysis 

2.1. Motor magnetic model 

2.2. Motor Finite Element Analysis 

2.3. FEA performance analysis 

3. Thermal Design and Analysis 

3.1. Motor thermal model 

3.2. Determination of cooling method 

3.3. Fan-Blower design (if available) 

3.4. Motor thermal calculations 

3.5. Motor FEA-CFD analysis (if available) 

4. Mechanical Design and Analysis 
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4.1. Motor shaft design and analysis 

4.2. Motor frame design and analysis 

4.3. Determination of motor bearings 

4.4. Motor detailed CAD model 

4.5. Static analysis (if necessary) 

4.6. Dynamic analysis  (if necessary) 

4.7. Vibration analysis  (if necessary) 

5. Motor Technical Drawings for Production 

 If teams supply the motor directly, they will describe selection progress of the motor. They 
should determine motor requirements depends on their vehicle. They should be describe 
and calculate following motor parameters 

1. Determination of motor type 

2.  Determination and calculation of motor parameters (shaft torque and speed, power, 
voltage, current, weight etc.) 

3. Determination and calculation  of motor dimensions 

4. Determination of vehicle and motor torque-speed curve 
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8. Motor Driver  

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

For self-designed product (SDP): please try to answer the following questions according 
to your designing plan:  

SDP.1. Could you give information about motor, which will be used in the vehicle? (power 
(kW), voltage (V), current (A), type) 

SDP.2. Could you give information about switch, which will be used in the motor driver? 
(type (IGBT, MOSFET, etc.), voltage/current rating values, Manufacturer Part No, 
etc.) 

SDP.3. Could you give information about driver IC, which will be used in the motor driver? 
(Iout, Vout, Vsupply, ton/off, Manufacturer Part No, etc.) 

SDP.4. Could you give information about controller IC, which will be used in the motor 
driver? (Microcontroller, Microprocessor, Application Specific Circuits (ASIC), 
Manufacturer Part No, etc.) 

SDP.5. Could you give information about protection strategy, which will be used in the 
motor driver? (Current, voltage, temperature, etc.) 

SDP.6. Could you give information about supply voltage range, which will be used in the 
motor driver? 

SDP.7. Could you give information about program, which will be used for simulation and 
implementation stages (Electric Circuit Design, Printed Circuit Board Design, etc.)? 

SDP.8. Could you give information about production plan about the motor driver? 

SDP.9. Could you give information about predicted dimension of the motor driver? (Length 
x Width x Height) 

SDP.10. Could you give information about predicted the motor driver efficiency?  

SDP.11. Could you give information about predicted the motor driver output values? 
(power, voltage, current)  

If you want to give any more information, please write below: 
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For ready-made product (RMP): please try to fill the table given below (Note: Optionally, 
number of rows can be increased and also cell can be expanded): 

Table RMP.1: The motor driver specification 

Characteristic  Description/Values 
Manufacturer Part No :  

Rated  current (A) :  
Rated voltage (V) :  

Frequency of operation (kHz) :  
Current limit (A) :  

Driving/Control method :  
Weight (kg) :  

Dimension (Length x Width x Height) :  
Efficiency (%) :  

Operating temperature range :  
Programmable : Yes No  

Regenerative braking mode : Yes No  
Over-voltage protection : Yes     No 

Under-voltage protection : Yes  No  
Over-current protection : Yes  No  

Over-heat protection : Yes  No  
HALL protection : Yes No 

Phase winding disconnect protection : Yes No 
 

If you want to give any more information, please write below: 
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9. Battery Management System (BMS)  

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures, and videos to describe your 
design. Even you are going to order from third parties, please give details of diagrams, 
schematics, pictures, datasheets, and connection details to BMS.  If available, hyperlinks 
to the multimedia files related to the product should also be provided here. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

12 
 

10. Battery Packaging 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

Detailed information should be given on the following topics. 

a) Characteristics of the cells: 

Electrical characteristics of the cells (maximum charge-discharge currents, maximum and 
minimum voltage limits, etc.) 

Thermal characteristics of the cells (optimum operating temperature, thermal runaway 
point, etc.) 

Mechanical properties of the cells (Cell geometry, cell alignment in modules/pack, etc.) 

b) Properties of the case materials: 

Electrical properties of the case materials (dielectric constant, etc.): 

Thermal properties of the case materials (melting point, thermal conductivity, etc.): 

Mechanical properties of the case materials (Tensile strength, impact resistance, etc.): 

c) Thermal analysis of the battery modules/pack 
d) Housing and insulation of modules/pack. 

Housing and insulation designs inside a module should be explained, if the battery pack 
is composed of battery modules. Otherwise the housing and insulation of cells inside 
battery pack should be explained. The material selection, design and production of bus 
bars between modules should also be explained. 

e) Battery Cooling System Details 

Precharge circuit design (if exists) 
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11. Embedded Recharging Unit 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 
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12.  Energy Management System (EMS) (for Hydromobile category) 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 
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13. Electronic Differential Application 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

14. Telemetry System 

In this section, describe your design that you are planning to implement for VCU. Please 
use system diagrams, tables, algorithms, schematics, pictures and videos to describe 
your design. Also, if possible, please provide a sample of the record file with its brief 
explanation. 

15. Vehicle Control Unit (VCU) 

In this section, describe your design that you are planning to implement for VCU. Please 
use system diagrams, tables, algorithms, schematics, pictures and videos to describe 
your design. Also, if possible, provide hyperlinks to multimedia files related to the product. 

VCU Functions: 

Electronic Circuit Design: 

Printed Circuit Design: 

Software Algorithm: 

Experimental Study: 

16. Insulation Monitoring Device 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 
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17. Steering System 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

If teams design their steering system domestically, they should describe design and 
production steps clearly. They should give detailed design result with their own 
comments. Teams should describe and calculate following design properties; 

1. A technical drawing of all the elements used to establish the relationship between 
the steering wheel rotation of the vehicle and the rotation of the wheel, and a 
three-dimensional assembly CAD model of the entire system must be prepared. 
Within the CAD model, each part must appear as a separate element. The CAD 
file must be delivered with a.stp extension. 

2. In which interval do you plan the angle and distance values of your vehicle's front 
layout geometry? Explain the reason. 

3. In what range do you think the steering ratio of your steering system? 

4. Calculate the turning circle radius of your vehicle according to the bicycle model 
and the outer wheel center. 

5. According to the Ackerman principle, show the values that should be taken by the 
internal and external wheel turning angles. 
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18. Door Mechanism 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

It was observed that some of the teams may not pay enough attention to the door 
mechanism rule given in the Efficiency Challenge Electric Vehicle Rules. The door 
mechanism must be in the vehicle, it can be used ready-made and in this case, the team 
does not have to provide the following information. 

If the teams design according to the following items as stated in the rules, the team can 
receive 2 wh points. 

If teams design the door mechanism by themselves, they must clearly define the design 
and manufacturing steps. They should give the detailed design result with their own 
comments. Teams should define and calculate the following design features; 

1. The team shall provide a video or design image proving that the door can be opened 
and closed with the door handle from both inside and outside of the vehicle. (40 points) 

2. The team shall show the size and weight of each door (20 points) 

3. The team shall explain their planning about the lock mechanism of the door (20 points) 

4. The team shall explain the details about the hinge positions of the door. (20 points) 
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19. Braking System 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

If teams design their braking system domestically, they should describe design and 
production steps clearly. They should give detailed design result with their own 
comments. Teams should describe and calculate following design properties; 

1. A technical drawing of all the elements used to establish the relationship between 
the brake pedal and the brake discs of the vehicle, and a three-dimensional 
assembly CAD model of the entire system must be prepared. Within the CAD 
model, each part must appear as a separate element. The CAD file must be 
delivered with a.stp extension. 

2. Calculate the brake pedal ratio and the total braking force transmitted to the brake 
master cylinder. Explain the calculations. 

3. Describe your hydraulic pressure application system transmitted from the master 
cylinder to the calipers. Explain the machine elements you use for sealing. 

4. Calculate the braking force transmitted to the discs, approximately calculate the 
heat released by the friction force. 
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20. Hydrogen System (Fuel Cell, Fuel Cell Control System, Hydrogen Line and 
Metal Hydride Cylinders) (for Hydromobile category) 

In this section, describe the fuel cell system (including its controller) which the teams plan 
to apply. The teams that design and manufacture the fuel cell and/or controller 
themselves should present along with the design calculations of each part, the 
calculations of fuel cell electrical efficiency, performance test results, polarization curve, 
and wiring diagram. The teams, using commercial products, should provide detailed 
technical information of the fuel cell, polarization curve, results of tests, and wiring 
diagram. Product figures can be given here. In addition, the address of multimedia files 
related to the product can be also given. The flow diagram for the hydrogen line and its 
elements should be given. The parts to be used in the hydrogen line from metal-hydride 
cylinder tanks to the fuel cell should be specified in detail. 
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21. Mechanical Details (chassis, roll bars, etc.) 

In this section, describe your design that you are planning to implement. Please use 
system diagrams, tables, algorithms, schematics, pictures and videos to describe your 
design. If available, hyperlinks to the multimedia files related to the product can also be 
provided here. 

In the evaluation of the report prepared by the teams, scoring will be made according to 
the explanations about the roll bar (50 points), chassis (25 points) and other mechanical 
details (25 points ; aerodynamic design, rim design, mirrors, wipers etc) 
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22. Scoring 

Title Point (Electromobile) Point (Hydromobile) 
Team Information 100 100 
Work Timeline 100 100 
Estimated Cost Calculation 100 100 
Vehicle Specifications Table 100 100 
Motor 100 100 
Motor Driver 100 100 
Battery Management System 
(BMS) 

100 100 

Battery Packaging 100 100 
Embedded Recharging Unit 100 100 
Energy Management System - 100 
Electronic Differential 
Application 

100 100 

Telemetry System 100 100 
Vehicle Control Unit (VCU) 100 100 
Insulation Monitoring Device 100 100 
Steering System 100 100 
Door Mechanism 100 100 
Braking System 100 100 
Hydrogen System - 100 
Mechanical Details 100 100 
TOTAL 1700 1900 

 


