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1. Introduction 

 



2. Results and research statement 

 

In this subchapter one can find the overview of the problem stated by the educational institution: 

 

In this subchapter are stated the main objectives of the solution for the problem previously 

mentioned: 

● 

● 

● 

● 

● 

 

In this subchapter are summarized the restrictions and demands imposed by the educational 

institution and the government legislation: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this subchapter one can find the requirements that the group imposes by itself as a decision for 

the development of the problem solution: 



● 

○ 

 

In this subchapter are analyzed the research question needed to fulfill our objectives during the 

development of the group’s solution and its sub questions: 

● 

● 

● 

● 

● 

● 

 



3. Project activities 

In this chapter one can find the project activities that will be performed during the development of 

the project group. 

● 

● 

● 

● 

● 

● 

● 

● 

 



4. Intermediate Result  

In this chapter one can find the intermediate results. The results that are mandatory for the group 

DBF-After the next 20 weeks. Firstly, is there an overview of all the deadlines for each phase with 

the responsible chairman and secretary (4.1). Secondly, requirements that each intermediate 

result needs to comply to (4.2). 

 

In this subchapter is the table with the intermediate results. The Table 4.1-a contains the 

information about the phase of the course, the intermediate result, the week it needs to be finished 

with the date of the deadline, the chairman and the Secretary. 

Phase 
Intermediate 
Result 

Week Deadline Chairman Secretary 

Start-up Project Plan 2 
13/02/2019 
23:59 hrs 

Andreu 
Gimenez 
Bolinches 

Lars van 
Ginkel 

Concept 

Concept 
Presentation 

6 
11/03/2019 
23:59 hrs 
Weighing: 20% 

Leandra van 
Ommeren 

Andreu 
Gimenez 
Bolinches 

Peer Assessment 6 15/03/2019 

Detail 

Detail Design 
Report  

9 
05/04/2019 
23:59 hrs 
Weighing: 20% 

Fahad Al 
Janabi 
  

Leandra van 
Ommeren 

Production Plan 10 
11/04/2019 
23:59 hrs 
Weighing: 10% 

Build 

Aircraft 
Construction 

13 
09/05/2019 
23:59 hrs 
Weighing: 20% 

Lars van Ginkel 
  

Fahad Al 
Janabi 
  Peer Assessment 

II 
13 

10/05/2019 
23:59 hrs 

Test & Fly 

Airworthiness 
Test 

14 Flexible 
Stefan van der 
Schans 

Leandra van 
Ommeren Flight Test 15 Flexible 

Mission Flight  17 Flexible 

Evaluation 

Individual 
Defense 

19 
17/06/2019 
23:59 hrs 
Weighing: 15% 

Fahad Al 
Janabi 

Stefan van der 
Schans 

Project Evaluation 
Report 

20 
28/06/2019 
23:59 hrs 
Weighing: 15% 

Peer Assessment 
III 

20 
28/06/2019 
23:59 hrs 

 



 

In this subchapter are the requirement discussed that are necessary for the intermediate results 

that needs to comply to these requirements. This is specified according to the Design Build and 

Fly guidebook.
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5. Quality 

In this chapter, there will be described how the quality will be measured. This will be described in 

different chapters: quality control during interim results (5.1), quality control project results (5.2), 

feedback sessions (5.3), resources that will be used (5.4), software that will be used (5.5), quality 

about external resources including advice (5.6) and quality measurement by the use of drafts 

(5.7). After this chapter, it will be clear how the project group will measure quality and how the 

group ensures for a good project end result.

 

 

 

 

 

o 

o 

o 

o 

o 

o 



 

 

6. Project organization 

In this chapter the following items can be found: Information about the persons within the project 

(6.1), meeting hours (6.2), tasks during consultancy lessons (6.3), communication resources (6.4, 

sharing resources (documents) (6.5) and the selection of the treasurer and controller (6.6) and 

the work buddies (6.7). This chapter includes the names of the group members with their e-mail 

address and phone number. 

 

In this subchapter one can find the contact information of the group members

In Table 6.1-a the group members are visible with their belonging phone number and e-

mail address

 

In this subchapter is stated the group DBF-A agreement with respect to the meetings. 

o 

o 

o 

 

In this subchapter one can find the group DBF-A agreement with respect of the consultancy 

lessons tasks. 



 

In this subchapter are stated the tools that will be used to arrange meetings and to communicate 

outside the meetings. 

o 

o 

o 

o 

 

In this subchapter is summarized the software that will be used only for the purpose of sharing 

resources. 

o 



o 

 

In this subchapter is stated the Treasurer in charge of the group money transactions and 

responsible of the fund raising from the group members. Is also stated the Controller that will 

check all the Treasurer work and decisions. 

 

In  is stated the buddy system that is made in a diagram form, with  as 

a legend. 

7. Planning 

This chapter describes every aspect related to the planning for the minor Design, Build & Fly.  

Stefan 
Leandra 

Lars Andreu 

Fahad 



8. Costs and benefits  

This chapter describes every cost related to the minor Design, Build & Fly of semester 2, college 

year 2018/2019. Throughout the minor, there will be certain type of costs to complete the minor 

with success. The amount of costs depends on the phase of the project. The costs can be divided 

into costs related to the theoretical part of the minor (design) and the costs related to building the 

UAV (practical). In addition to that, there will be costs for transport to the Netherlands Aerospace 

Centre (NLR) for the Airworthiness Test, the Flight Test, and the Mission Flight. 

 



 



 

In this subchapter are stated the benefits that the group DBF-A will receive from the developing 

of the project. 

• 

• 

• 

• 

• 

• 

9. Risk analysis 

This chapter contains the overall risks of this project in general. It is important to know where the 

risks and possible bottlenecks are in a project when one decides to start one with a project group. 

When the risks are known one can decide whether to start this project or not. It is also important 

to identify the risks, so that it can be taken into consideration when making decisions. This will be 

rendered in a graphical chart and table (9.1).

 

In this subchapter one can look at the graphical chart and the table which contains vital items 

(such as time factor, complexity etc.) that have a risks factor during a project. 

These vital items got a maximum score. The maximum score and graded score are based 

upon an Excel sheet that have been made by Jurgen Winkel. He has made this risk Excel 

sheet with the vital items based upon his 22 years of project management experience. 

The Excel Sheet contains specific questions that every project management can use to 

determine the risks when doing a project. 
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Chapter 1: Introduction 

  



Chapter 2: Description and substantiation of chosen aircraft design 

 

 





 

 





 



 





 

 

 

 



 

  



Chapter 3:  Justification of the chosen design 

 



 

Dihedral wing The requirement is to land safely without 
any major damage. 
Therefore, dihedral wings allow a mid-
wing configuration and low risk of 
damage during landing. In addition, extra 
stability longitudinal axis will arise. 

Could cause difficulties 
during the production phase. 

No landing gear It is time consuming to produce, it would 
mean extra weight and extra drag that it is 
not desirable. 

The forces during impact 
could damage the aircraft. 
So, a strong belly is required. 

Deep camber 
wing 

The requirement was to land with low 
stall speed. And the aircraft need enough 
lift during take-off. 
Therefore, a deep camber wing is chosen. 

High camber wing causes 
more drag and a higher 
moment coefficient. 
The higher drag results in 
lower speed. 
It also produces a huge 
downwash that will affect our 
tail configuration 

Tractor 
propeller 

The requirement was to hand launch the 
aircraft. 
Therefore, it was safer to design a tractor 
propeller installed in the front of the 
aircraft. 

Heavier nose, the propeller 
can be damaged due to no 
protection during landing. 

Cut-off wing Winglets it is time-consuming during the 
production and design phase and drag is 
not our main concern due to the powerful 
engine provided. 

The wingtips produce more 
drag without winglets. 

Low aspect ratio The dihedral configuration brings as a 
week point the connection of the two sides 
of the wing, therefore a less structural 
demanding wing is a reasonable option. 
Considering also that the thrust to weight 
ratio is 2/3 the drag disadvantage is not 
critical. 

Because of the low aspect 
ratio, the airplane must have 
higher amount of thrust 
overcome the induced drag. 

T-Tail One of the requirements was to do 
something different compared with other 
groups. 
Therefore, a T-Tail is designed. Because of 
the T-Tail, less downwash comes down on 
the horizontal stabilizer. 

Heavier tail section because 
the vertical stabilizer must 
withstand the forces and 
weight of the horizontal 
stabilizer, which causes the 
CG to move aft. 

Lifting body 
fuselage features 

While designing the aircraft, the project 
group wants to design a fuselage with 
characteristics of a lifting body to provide 
extra stall protection. 
The fuselage is designed in an 
aerodynamical shape and big enough to 
store the electronics, dropping system 
and dropping package inside. 

A big fuselage will give the 
aircraft extra drag and will 
mean extra design and 
production effort. 



 



Chapter 4: Maximum available performance specifications  

 

 

 

  

Variable  

Roll rate 40 º/s 

Stall speed 7,2 m/s 

Maximum speed at level flight 16,5 m/s 

Cruise speed (Trimmed without elevator deflection) 12 m/s 

Maximum rate of climb ~800 ft/min = 4 m/s 



Chapter 5: Static and dynamic stability specifications and analysis  
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o 
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Chapter 6: The package drop mechanism 

 

 

 

 

 



 

 

 

 

 

 



 

 

  



 

 
1. Formula: 

𝑦 = 𝑦0 + 𝑣0𝑦 ∗ 𝑡 + 0.5 ∗ 𝑔 ∗ 𝑡2  
 

2. 0 = (20𝑚) + 0 + 0.5 ∗ (−9.81 𝑠2) ∗ 𝑡2 

3. 0 = 20𝑚 − 4,9 𝑚/𝑠2 ∗ 𝑡2 

4. 4,9
𝑚

𝑠2 ∗ 𝑡2 = 20 

5. 𝑡2 =
20 𝑚

4,9 𝑚/𝑠2 

6. 𝑡 = √
20

4,9 𝑠𝑒𝑐2 = 2,02 𝑠𝑒𝑐 

7. 𝑥 = 𝑣0𝑥 ∗ 𝑡 

8. 𝑥 = (14
𝑚

𝑠
) ∗ 2,02 sec ) = 28,28 𝑚 

 



Chapter 7: Composite wing 
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• 
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Chapter 8: Selected materials and production methods  
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Chapter 9: Hazard analysis 

 

 

 

 

System Goals  

SG-1 To carry the maximum payload (rice package) 

SG-2 To perform a safe flight 

SG-3 To follow accurately the programmed route in automatic mode 

SG-4 To drop the payload accurately in the target 

SG-5 To contain the payload (rice) in its envelope 

Accidents  Linking 

A-1 Not to carry any payload H-3 

A-2 Not to perform a safe flight H-1/H-2 

A-3 Not to follow the programmed route in automatic mode H-1/H-2 

A-4 Not to drop the payload in the target H-1/H-3 

A-5 Not to contain the payload in its envelope H-1/H-3 



 

Hazards  Linking 

H-1 Not maintaining a safety distance between the UAV and 
environmental obstacles 

A-2/ A-3/ 

A-4 / A-5 

H-2 Loss of controllability A-2/A-3 

H-3 Malfunction of the dropping system A-1/A-4/A-5 

Safety Constrains  Linking 

SC-1 Safety distance between the UAV and the environmental 
obstacles shall be maintained 

A-2/A-3/A-
4/A-5 

SC-2 The controllability shall be kept A-2/A-3/A-4 

SC-3 The payload dropping shall always be in the specific target 
location 

A-1/A-4/ 

A-3/A-5 

 

In the  one can see the control loop that has been made based on the STPA 

preparations.  

 



 

 

. 

 

Control Actions  

CA-1 Turning 

CA-2 Ascent 

CA-3 Decent 

CA-4 Drop package 

CA-5 Throw 

CA-6 Stop engine 

CA-7 Land 

CA-8 Change speed 

CA-9 Switch to automatic mode 

CA-10 Switch to manual 

 

  



Control action Not providing 
causes Hazard 

Providing 
causes 
Hazard 

Too early/Too 
late, wrong order 
causes Hazard 

Stopping to 
soon/applying too 
long causes Hazard 

CA-1: Turning UCA-1.1: controller 
does not provide a 
turn when the UAV is 
close to an obstacle 

 UCA-1.2: Controller 
provide a turn too late 
when UAV is flying too 
close to an obstacle 

 

CA-2: Ascent UCA-2.1: 
Controller provide 
not an ascent 
when UAV is close 
to an obstacle 

UCA-2.2: controller 
does provide an 
ascent when UAV is 
close to the limited 
altitude of NLR 
aerospace 

UCA-2.3: Controller 
provides an ascent 
too late when UAV is 
close to an obstacle 

 

CA-3: Decent 

 

UCA-3.1: 
controller does not 
provide a descent 
when UAV is close 
to the limited 
altitude of NLR 
aerospace 

UCA-3.2: 
controller does 
provide a 
decent when 
UAV is close to 
the ground 

UCA-3.3: Human with RC 
provide a decent too early 
when the UAV is landing 

 

CA-4: Drop 
package 

UCA-4.1: 

controller does 
not provide drop 
package when 
UAV is above 
target location 

UCA-4.2: Controller does 
provide drop package 
when UAV is not above 
target location 

  

CA-5: Throw  UCA-5.1: controller 
does provide throw 
when engine is not 
started 

UCA-5.2: controller 
provide throw too early 
when UAV is not going 
fast enough 

 

CA-6:  

Stop engine 

UCA-6.1: 
controller does not 
stop the engine 
when UAV is 
landed 

UCA-6.2:  

controller stop 
engine when 
UAV is in flight 

UCA-6.2: controller stop 
engine to soon when UAV 
is landing 

 

CA-7: Landing   UCA-7.1: controller provides 
landing too early when UAV 
is still flying at a high altitude 

 

CA-8:  

Change speed 

  UCA-8.1:  

controller change speed too 
late when UAV is close to 
stall speed 

 

CA-9: Switch to 
automatic mode 

  UCA-9.1: controller 
switch to automatic 
mode too late when 
UAV battery is almost 
dead 

UCA-9.2: controller stops 
to soon with switching to 
automatic mode when 
UAV is not stable 

CA-10: Switch 
to manual 

  UCA-10.1:  controller 
switch too early to 
manual when Human 
with RC is not ready 

UCA-10.2: controller is 
stopping to soon with 
switching to manual when 
UAV is not stable 



 

In  one can find the corresponding safety constrains for the unsafe control actions. 

Controller 
constrains 

 Linking 

CC-1 Controller provide a turn when the UAV is close to an obstacle UCA-1.1 

CC-2 Controller shall not turn too late when UAV is flying too close to 
an obstacle 

UCA-1.2 

CC-3 Controller shall provide an ascent when UAV is close to an 
obstacle 

UCA-2.1 

CC-4 Controller shall not provide an ascent when UAV is close to the 
limited altitude of NLR aerospace 

UCA-2.2 

CC-5 Controller shall not provide an ascent too late when UAV is 
close to an obstacle 

UCA-2.3 

CC-6 Controller shall provide a descent when UAV is close to the 
limited altitude of NLR aerospace 

UCA-3.1 

CC-7 Controller shall not provide a decent when UAV is close to the 
ground 

UCA-3.2 

CC-8 Controller shall not provide a decent too early when the UAV is 
landing 

UCA-3.3 

CC-9 Controller shall drop package when UAV is above target 
location 

UCA-4.1 

CC-10 Controller shall not drop package when UAV is not above target 
location 

UCA-4.2 

CC-11 Controller shall not throw too early when UAV is not going fast 
enough 

UCA-5.1 

CC-12 Controller shall not throw when engine is not started UCA-5.2 

CC-13 Controller shall stop the engine when UAV is landed UCA-6.1 

CC-14 Controller shall not stop engine when UAV is in flight UCA-6.2 

CC-15 Controller shall not stop engine to soon when UAV is landing UCA-6.3 

CC-16 Controller shall not provide landing too early when UAV is still 
flying at a high altitude 

UCA-7.1 

CC-17 Controller shall not change speed too late when UAV is close to 
stall speed 

UCA-8.1 

CC-18 Controller shall not switch to automatic mode too late when 
UAV battery is almost dead 

UCA-9.1 

CC-19 Controller shall not stop to soon with switching to automatic 
mode when UAV is not stable 

UCA-9.2 

CC-20 Controller shall not switch too early to manual when Human 
with RC is not ready 

UCA-10.1 

CC-21 Controller shall not stop to soon with switching to manual when 
UAV is not stable 

UCA-10.2 
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1. Introduction 

Just after that the project group DBF-A has delivered the detailed design report. The approach for the 

practical construction design must be defined. This report meant to describe how the project group is 

going to build the UAV. This report is consisting of different chapters. The first chapter is about the 

product structure tree. This product structure tree meant to describe the different parts that the 

airplane consists off, the cost of each part and how much does each parts weigh. 

The second chapter of this report is about the budgeting inclusive the material cost and predicted 

man hours for production and assembly. In the third chapter, the project group made a production 

steps, with complete set of technical production drawings for all parts and (sub-) assemblies with 

equal (traceable) individual contributions. The last chapter of this report is about the complete and 

detailed planning of the aircraft construction phase. 



Product structure tree Project Group DBF-A UAV 

Assembly Sub-Assembly Element Qty Cost Mass Comment 

Fuselage   1 Part of the total cost 1826,435 g Total weight 

(Fuselage) Tip  1 Part of the total cost   

(Fuselage)  Tip 1 Part of the total cost 27,503 g  

(Fuselage) Front  1 Part of the total cost 95,21 g  

(Fuselage)  Front Main 1 Part of the total cost   

(Fuselage)  Front Access 1 Part of the total cost   

(Fuselage) Middle  1 Part of the total cost 296,264 g Laser cut 

(Fuselage) (Middle) F Cut 1 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 1 Access 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 2 Top Left 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 2 Bottom 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 2 Top Right 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 2 Access 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 3 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 3 Bottom 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 4 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 4 Bottom Left 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 4 Bottom Right 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 4 Door 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 5 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 5 Bottom Left 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 5 Bottom Right 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 5 Door 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 6 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 6 Bottom Left 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 6 Bottom Right 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 6 Door 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 7 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 7 Bottom 1 Part of the total cost  Laser cut 



(Fuselage) (Middle) F Cut 8 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 8 Bottom 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 9 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 9 Bottom 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 10 Top 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 10 Bottom 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 11 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 11 Access 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 12 1 Part of the total cost  Laser cut 

(Fuselage) (Middle) F Cut 12 Access 1 Part of the total cost  Laser cut 

(Fuselage) Rear  1 Part of the total cost 118,669 g Laser cut 

(Fuselage) (Rear) F Rear 1 1 Part of the total cost  Laser cut 

(Fuselage) (Rear) F Rear 1 Access 1 Part of the total cost  Laser cut 

(Fuselage) (Rear) F Rear 2 1 Part of the total cost  Laser cut 

(Fuselage) (Rear) F Rear 3 1 Part of the total cost  Laser cut 

(Fuselage) Tail  1    

(Fuselage)  F Tail 1 Part of the total cost 25,056 g  

(Fuselage) Carbon Fiber Rod  1    

(Fuselage)  Carbon Fiber Rod 1 Part of the total cost 175.709 g  

(Fuselage) Drop System  1    

(Fuselage) (Drop System) Hoock Structure 1 Part of the total cost   

(Fuselage) (Drop System) Servo 2 - 29,396 g Standaard weight 

(Fuselage) (Drop System) Horn 1 Part of the total cost 0,604 g Standaard weight 

(Fuselage) (Drop System) Wire 2 - 1,594 g  

(Fuselage) 3D Print Connection  1   Fillement for 3D printer 

(Fuselage)  AC Connection 1 Part of the total cost 49,747 g  

(Fuselage)  c/2 Connection 1 Part of the total cost 40,893 g  

(Fuselage) Electronics  1    

(Fuselage) (Electronics) Pixhawk 1 - 40,00 g Supplied by the University 

(Fuselage) (Electronics) Motor + propeller 1 - 195,826 g Supplied by the University 

(Fuselage) (Electronics) ESC 1 - 73,795 g Supplied by the University 

(Fuselage) (Electronics) GPS 1 - 30,19 g Supplied by the University 

(Fuselage) (Electronics) Battery 1 - 588,324 g Supplied by the University 

(Fuselage) (Electronics) Telemetry module 1 - 23,495 g Supplied by the University 

(Fuselage) (Electronics) RC receiver 1 - 5,299 g Supplied by the University 

(Fuselage) Motor Support  1    

(Fuselage)  Motor Connection 1 Part of the total cost   



(Fuselage)  Carbon Rod Connection 1 Part of the total cost 6,082 g 3D printed 

Wing   1  903,501 g The whole wing 

(Wing) Carbon Rods  1    

(Wing)  Carbon Rod AC 1 Part of the total cost 20,672 g  

(Wing)  Carbon Rod c/2 1 Part of the total cost 21,705 g  

(Wing) Wing Right  1  380,621 g The right wing 

(Wing) (Wing Right) W Cut 1 1 Part of the total cost  Laser cut 

(Wing) (Wing Right) W Cut 2 1 Part of the total cost  Laser cut 

(Wing) (Wing Right) W Cut 3 1 Part of the total cost  Laser cut 

(Wing) (Wing Right) W Cut 4 1 Part of the total cost  Laser cut 

(Wing) (Wing Right) W Cut 5 1 Part of the total cost  Laser cut 

(Wing) (Wing Right) W Cut 6 1 Part of the total cost  Laser cut 

(Wing) (Wing Right) W Cut 7 1 Part of the total cost  Laser cut 

(Wing) (Wing Right) W Cut 8 1 Part of the total cost  Laser cut 

(Wing) Wing Left  1  381,879 g Mirror of Wing Right 

(Wing) Control Surfaces  1    

(Wing) (Control Surfaces) Aileron Right 1 Part of the total cost 4,236 g Cut from the wing 

(Wing) (Control Surfaces) Aileron Left 1 Part of the total cost 4,236 g Cut from the wing 

(Wing) (Control Surfaces) Servo 2 - 29,396 g Standaard weight 

(Wing) (Control Surfaces) Horn 2 Part of the total cost 1,208 g Standaard weight 

(Wing) (Control Surfaces) Wire 2 - 1,594 g  

(Wing) Speed Sensor  1    

(Wing)  Pitot tube 1 - 5,50 g Supplied by the University 

(Wing)  Pitot Electronics 1 - 9,599 g Supplied by the University 

Tail   1  103,099 g Total weight 

(Tail) Horizontal Stabilizer  1    

(Tail)  Horizontal Stabilizer 1  35,525 g Including Elevator 

(Tail) Vertical Stabilizer  1    

(Tail)  Vertical Stabilizer 1  31,435 g Including Rudder 

(Tail) Reinforcements  1   Composite Reinforcements 

(Tail) (Reinforcements) R Right Front 1 Part of the total cost  Composite Reinforcements 

(Tail) (Reinforcements) R Right Rear 1 Part of the total cost  Composite Reinforcements 

(Tail) (Reinforcements) R Left Front 1 Part of the total cost  Composite Reinforcements 

(Tail) (Reinforcements) R Left Rear 1 Part of the total cost  Composite Reinforcements 

(Tail) (Reinforcements) VStab to HStab connectio 1 Part of the total cost  Foam Reinforcements 

(Tail) Control Surfaces  1    

(Tail) (Control Surfaces) Elevator 1 Part of the total cost  Part of Horizontal stabilizer 

(Tail) (Control Surfaces) Rudder 1 Part of the total cost  Part of vertical stabilizer 

(Tail) (Control Surfaces) Servo 2 - 29,396 g Standaard weight 



(Tail) (Control Surfaces) Horn 2 Part of the total cost 1,208 g Standaard weight 

(Tail) (Control Surfaces) Wire 2 - 1,594 g  

Payload   1    

(Payload) Payload  1  192,565 Total weight 

(Payload) (Payload) Steel weight 1 Part of the total cost 160 g  

(Payload) (Payload) 3D printed envelope 1 Part of the total cost 30 g  

(Payload) (Payload) Rice 1 Part of the total cost 2,565 g  

Total   120 € 132,21   



 



 

 

 

 

 

 

 



 



2. Production Steps: 

Step 1 (Fuselage middle part): 

In the first step, the middle of the fuselage will be created. This step will be executed first 

because the wings should somewhere be connected to. The middle of the fuselage will be 

created by cutting foam parts with the laser cut machine. Then the cut foam parts will be 

connected together, and the middle of the fuselage is created. This method will be used, 

because inside the middle of the fuselage very abstract shapes are used, for example, to 

store electronics. Those shapes are very hard to produce with a normal hot wire. Therefore, 

the laser cut machine will be used. 

 
Step 2 (Building wings): 

Like the middle of the fuselage, the wing will also be built up with parts. These parts are 

produced with the hot wire. The reason why the wing will be built in different parts is that 

the wing is tapered, and it is a high cambered wing. This would be very difficult to cut it in 

once with the hot wire. When al different parts are connected to each other, the wing is 

created. The whole wing will be covered with composite. The project group will use glass 

fiber as a composite material. 

 

Step 3 (adding wings to fuselage): 

After the wings are finished, the wings will be placed in the gaps of the fuselage to see if it fits. 

Later on, in the production phase, the wings will be connected with rods to the fuselage. 

 
Step 4 (Access to fuselage): 

Because every resource (electronics for example) is placed inside the fuselage, the project 

group needs access to place the resources inside the aircraft. Or if necessary, adjust inside 

the aircraft. Therefore, a rectangular gap will be created to get access. The cut out 

rectangular foam part, can be placed back for before flying. So, during the flight, the gap is 

closed. 

 

Step 5 (adding rods and fuselage rear): 

In step 5 the wing connection will be created. This is done by putting 2 carbon rods at each 

side into the fuselage. These rods will be attached inside the fuselage into 3D printed 

connections. The second phase of this step is connecting the rear fuselage of the aircraft. 

 

Step 6 (Connecting wings, fuselage tail, and rod): 

When the rods are connected in the fuselage into 3D printed connections, the other side of 

the rods will be attached to the wing. In addition, a rod will be placed through the entire 

aircraft in a longitudinal direction. This rod is used to give the fuselage extra strength and to 

attach components to. When the longitudinal rod is placed, the tail part can be attached. 

 



Step 7 (fuselage front and vertical stabilizer): 

In this step, a front part of the fuselage will be added, and the vertical stabilizer will be placed 

on the tail. The vertical stabilizer will be connected with the fuselage-tail by composite 

material (glass fiber). In addition, this part will be improved by strength because of the 

composite connection. 



Step 8 (Fuselage tip horizontal stabilizer and rudder): 

This step is one of the final steps. The last part of the fuselage will be assembled, the fuselage 

tip. After that, the horizontal stabilizer and rudder will be attached. The horizontal stabilizer 

will be connected with foam reinforcements between the vertical stabilizer and the horizontal 

stabilizer. The vertical and horizontal stabilizer will be created with the hot wire method 

because they don't have too difficult shapes. 

 
Step 9: 

In the final step, all the equipment will be installed to fly the plane. Like the ailerons, 

electronics, servos, and dropping mechanism. Because of step 4 (access inside fuselage), the 

group made it possible to install it afterwards. In the end, the project group will cover the 

fuselage with composite where necessary. For example, on the belly to give the belly extra 

strength to resist the impact of the landing. The same composite material what will be used 

for the wings will be used also for the fuselage. Namely glass fiber. 



 

3. Drawings for Laser Cut 

Wood templates for wings 

121x49 cm 

 
Foam Fuselage middle 

120x50 cm 

 
The rest of drawings will be provided after testing that there is no problem with this ones 



4. Production of Wing parts 

 

There are two wooden templates for each wing part (Big and Small) being wing parts numbered 

from left to right: 

 

The fuselage connection is part 1 and is laser cut in foam so there is no template for it, the rest 

of the parts are 10 cm wide except for the part 8 (Tip) which is 8 cm wide. 

The procedure is the following: 

 

 

 

 

4.  



5. Alignment of templates for Fuselage Front 

 
 

 

 
 
 
 



6. Alignment of templates for Fuselage Rear 

 
Fuselage Rear 1 

 
 

 
 

 



Fuselage Rear 2 

 
 
 

 
 

 



Fuselage Rear 3 

 
 

 

 
 
 
 



7. Production of Tail Reinforcements 

From the minimum block stated in the parts catalog 
 

Cut the airfoil shape in the top part, do not remove the airfoil from the block 

 

 
 

Cut the big lateral using the wood template 

15 cm 

5 cm 

8 cm 



Remove the airfoil shape and cut a flat bottom 
 
 
 

We already have the connection between stabilizers 
 

 

 

Come back to the rest of the block and cut this shape (from template) in the front side 
 
 
 



Cut lateral sections 

 

Remove excedent material 
 
 

 

 
Adjust to good fit 
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1. Introduction 

 

 

 



2. Aircraft Design and Design Process 

 

 

 



 

 



 



 

 

In this subchapter one can find an evaluation of the aircraft design and design process

1.6 m

3.1 kg

✓

✓

Controllability problems on test flight 

4 successful launches, no aborted ones

 

  



3. Budgeting and Production 

In this chapter one can find the budgeting of the UAV 3.1, the review about the production phase 3.2 as 

well as its evaluation 3.3. 

 

In this subchapter one can find the budgeting of the UAV in Table 3.1-1 



 

In this subchapter the production phase will be analyzed.  

 

In this subchapter one can find an evaluation of the production phase

Few changes to the methods 

described in production plan 



4. Mission Execution  

In this chapter one can find the review of the flights performed during the mission day. 

 

 



 

 

No able to land in automatic mode due to 

wind and the slow landing speed

Battery failsafe problem at the end of the 

mission

Only 100g payload

✓

No hand launch problems 

Some pitch and roll sensitivity and 

stability problems but full controllable



5. Aircraft Flight Dynamics 

In this chapter one can find the analysis of the aircraft flight dynamics, the comparison between real flight 

data, simulated flight data and linearized calculus of the flight dynamics of the UAV. 

 

The drag polar is a plot of drag coefficient versus lift coefficient (John D. Anderson, Fundamentals of 

Aerodynamics, 2011 ). 

In this chapter one can find the comparison of the simulated drag polar versus the data extracted from 

flights and the drag polar calculated through the code developed by the group DBF-A. 

𝐶𝐷 = 𝐶𝐷0
+ 𝐾 ∗ 𝐶𝐿

2

𝐶𝐷0
𝐾

𝐾 =
1

𝜋 ∗ 𝑒 ∗ 𝐴𝑅

 

𝐶𝐷 = 0.114  + 0.081 ∗ 𝐶𝐿
2



 

 



 



𝐶𝐷 = 0.023  + 0.081 ∗ 𝐶𝐿
2

 



 

A graphical plot of power required versus airspeed for a given airplane at a given altitude is called the 

power required curve (John D. Anderson, Aircraft Performance and Design, 1999) 

In this chapter one can find the comparison the power required curve obtained from the drag polar from 

Merlin Simulator with the student developed code and the proposed real drag polar. 

 

For an airplane cruising at steady level flight the lift is equal to the weight (John D. Anderson, Aircraft 

Performance and Design, 1999). 

In this chapter one can find the estimation of the maximum speed in level flight using the flight data. 

 



 



 

 



 

The flight envelope of an aircraft refers to the capabilities of a design in terms of airspeed and load factor 

or altitude (Safety Flight Foundation, n.d.). 

In this chapter one can find the flight envelope analysis. 

𝑛𝑚𝑎𝑥 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑎𝑙 = 5 



6. Conclusions 

In this chapter the final evaluation of the project is presented, as well as the group’s opinion about it. 

There are also presented a review of improvements applicable to the current UAV 6.1, changes that would 

be applied in the design with the knowledge acquired during the rest of the minor 6.2 and tips for the next 

groups 6.3. 
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Appendices 

Appendix 1 Merlin model according mission flight UAV 

• 

• 

• 

• 

• 

 

https://drive.google.com/open?id=1ejPqUWcjLJPKcD2Yx6yleeRGZ471330Z


Appendix 2 Drag Polar determination method 

𝐶𝐿  𝑣𝑠 𝐶𝐷 "𝛾"

"𝑉" "𝑊" "𝑆"

"𝜌"

𝐶𝐿 =
𝑊 ∗ 𝐶𝑜𝑠(𝛾)

1
2 ∗ 𝑉2 ∗ 𝜌 ∗ 𝑆

    𝐶𝐷 =
𝑊 ∗ 𝑆𝑖𝑛(𝛾)

1
2 ∗ 𝑉2 ∗ 𝜌 ∗ 𝑆

 



Appendix 3 Proof of non-reliability of the Airspeed sensor 



 



Appendix 4 Airspeed correction of Real Flight Data 

• 

• 

• 

≈



  

𝐴𝑖𝑟𝑆𝑝𝑒𝑒𝑑 = 𝐺𝑟𝑜𝑢𝑛𝑑𝑆𝑝𝑒𝑒𝑑 − 𝐶𝑜𝑠(𝑊𝑖𝑛𝑑 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 − ℎ𝑒𝑎𝑑𝑖𝑛𝑔) ∗ 𝑊𝑖𝑛𝑑 𝑆𝑝𝑒𝑒𝑑



Appendix 5 Power required curve calculation from Drag Polar 

𝐶𝐿 =
𝑊

1
2 ∗ 𝑉2 ∗ 𝜌 ∗ 𝑆

"𝑉"

"𝑇"

𝐶𝐷 =
𝑇

1
2

∗ 𝑉2 ∗ 𝜌 ∗ 𝑆

"𝑃𝑟"

"𝑃𝑟" "𝑉"

𝑃𝑟 = 𝑇 ∗ 𝑉

Appendix 6 Power available curve calculation from Power required and steady climb data 

(𝑇 ∗ 𝐷)

𝑇 − 𝐷 − 𝑊 ∗ 𝑆𝑖𝑛(𝛾) = 𝑚
𝑑𝑉

𝑑𝑡

𝑇 − 𝐷 = 𝑊 ∗ 𝑆𝑖𝑛(𝛾)

𝑇 ∗ 𝑉 − 𝑃𝑟 = 𝑊 ∗ 𝑉𝑧



  



Appendix 7 In flight Load factor estimation  

“𝑍𝑤”

𝜀 “𝑋𝑏”

"𝛼"

𝑛 =
𝐿

𝑊
(𝐿 + 𝑇 ∗ 𝑆𝑖𝑛(𝛼 + 𝜀)) ∗ 𝐶𝑜𝑠(𝜇) − 𝑊 ∗ 𝐶𝑜𝑠(𝛾) = 𝑚 ∗ 𝑉 ∗

𝛿𝑉

𝛿𝑡



𝑛 =
−𝑇 ∗ 𝑆𝑖𝑛(𝛼 + 𝜀) ∗ 𝐶𝑜𝑠(𝜇) + 𝑊 ∗ 𝐶𝑜𝑠(𝛾) + 𝑚 ∗ 𝑉 ∗

𝛿𝑉
𝛿𝑡

𝑊 ∗ 𝐶𝑜𝑠(𝜇)

Appendix 8 Eliminated data in the flight envelope check 



Appendix 9 Strength Test 

Appendix 10 Mathematica Linear Theory code 

Appendix 11 Mission plan 

  

https://drive.google.com/file/d/1vOjJs8KGT7VKFRlVb5Yt-99rnmfT5j3S/view?usp=sharing
https://drive.google.com/file/d/1WS_fYIe49e-S_BJuAMjLHYGNoyJZI5m8/view?usp=sharing
https://drive.google.com/open?id=1XClZNLHhdFbexyoouikhDtS5aGHsCnMoOFSp-8DvzkY
https://drive.google.com/open?id=1XClZNLHhdFbexyoouikhDtS5aGHsCnMoOFSp-8DvzkY


Appendix 12 Logbook 
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Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 1

3-4-2019 1:2
6/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 2

3-4-2019 1:1
7/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 3

3-4-2019 1:2
8/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 4

3-4-2019 1:2
9/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 5

3-4-2019 1:2
10/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 6

3-4-2019 1:2
11/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes



1

A

2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

B

C

D

E

F

A

B

C

D

E

F

THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 7

3-4-2019 1:2
12/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 8

3-4-2019 1:2
13/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 9

3-4-2019 1:2
14/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 10

3-4-2019 1:2
15/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 11

3-4-2019 1:2
16/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

F Cut 12

3-4-2019 1:2
17/35

A3

5 cm thick Foam plate

Laser cut

Assembly alignement by
reference holes
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Fuselage Rear

3-4-2019 1:4
18/35

A3

20cm thick foam block

Hot wire cut
Laser cut wood templates
Aligned by reference measures

10cm thick foam board

240

60

20
0

20
0

10
0

Connect to Fuselage Middle

Connect to Fuselage Tail

Connect to Carbon Fiber Rod

To carve the interior of the foam we need to
take into account an exit path for the hot wire

B

B

B-B (1:5)

48

17
0

Carbon Fiber Rod connection
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Fuselage Rear 1

3-4-2019 1:3
19/35

A3

20cm thick foam block

Hot wire cut
Laser cut wood templates
Aligned by reference measures

17
0

12
1

240
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Fuselage Rear 2

3-4-2019 1:3
20/35

A3

20cm thick foam block

Hot wire cut
Laser cut wood templates
Aligned by reference measures

12
0

168
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Fuselage Rear 3

3-4-2019 1:3
21/35

A3

10cm thick foam plate

Hot wire cut
Laser cut wood templates
Aligned by reference measures

72

95
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Fuselage Tail

3-4-2019 1:20
22/35

A3

10cm foam plate

Hot wire cut
Laser cut wood templates
Aligned by reference measures

Minimum Base Block: 35x7x10cm

C

C

C-C (1:4)

Connection to Carbon Fiber Rod
Connection to Fuselage Rear

48

The piece is cut in half to make the carving for the
Carbon Fiber RodConnection to Vertical Stabilizer

60
35

0
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Fuselage Carbon Fiber Rod

3-4-2019 1:7
23/35

A3

Carbon Fiber

Vendor reached trough HvA
Glued to fuselage
Assembly alignement in
fuselage shape

D

D

D-D (1:7)

1700

16
∅

Carbon Fiber Rod connection
to wood reinforcement

Carbon Fiber Rod connection
to fuselage foam
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Electronics

3-4-2019 1:2
24/35

A3

Multiple

Provided by HvA

Parts List
Part Number Item Mass

Battery 1 588.324 g
ESC 60A 2 73.795 g
GPS 3 30.19 g
Telemetry module 4 23.495 g
RC receiver 5 5.299 g
Motor and prop 6 195.826 g
Pixhawk Controller 7 40.00 g

154

48
38

12

66
35

54
16 12

54

86

25

25

35

32

27
9

18

24

6

81

49

15
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Electronics position

3-4-2019 1:5
25/35

A3

Multiple

Provided by HvA

K

K

K-K (1:4)

L L

L-L (1:5) 164

16

20

37

22

13

Battery will be attached to the carbon fiber rod

GPS will be attached to the botom of the
Fuselage Front part

ESC will be attached to the middle
part of the Fuselage Front

102
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Motor support

3-4-2019 1:2
26/35

A3

PLA

3D printing

E

E

E-E (1:2)

3D print motor support

Connection to engine

Connection to
Carbon Fiber Rod

F

F

F-F (2:1)

Screwed to engine

Two parts glued toghether
after it is screwed to engine

Glued to
Carbon Fiber Rod

28

20

33

Parts List
Part Name Item Mass

Motor support 9 6.082 g
9

Base for 3D print

Base for
3D print

Free space left for
cooling airflow
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Wing

3-4-2019 1:5
27/35

A3

Foam

Multiple

Compopsite Skin
Carbon Fiber rods

Parts List
Part Name Item Mass

Wing right 4 380.628 g
Carbon Rod c/2 Left 5 21.705 g
Carbon Rod AC Left 6 20.672 g
Carbon Rod AC Right 7 20.672 g
Carbon Rod c/2 Right 8 21.705 g
Wing Left 9 381.859 g
Aileron Left 10 4.236 g
Aileron Right 16 4.236 g
Wire right 17 0.797 g
Wire left 18 0.797 g

4

16

10

6

8

5

7

9

1595
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Wing Right

3-4-2019 1:20
28/35

A3

10cm thick foam plate

Hot wire cut
Laser cut wood templates
Aligned by drilling reference

5cm thick foam plate

holes using the templates

50

50

188

Composite skin
Glass fiber and Epoxy resin

Alignement holes

Chuch Hollinger CH 10-48-13
high lift low Reynolds number airfoil

Laser cut foam section
for assembly with fuselage

151
100 80

Parts List
Item Part Number Mass
1 Microservo horn 0.239 g
2 Servo 14.698 g
3 Horn 0.604 g
4 Wing right 380.628 g
14 Pitot Sensor 5.50 g
15 Pitot Electronics 9.599 g
16 Aileron Right 4.236 g
17 Wire right 0.797 g

16

4

15

14
Pitot sensor
(only right wing)

Pitot electronics
(only right wing)

Dimensions of this part can be
mirrored to get the left wing
(except for the speed sensor)

428

450

20
0

71

3

171
2

144
34

Mounting incidence
3º downwards

Aileron
20% of the MAC

30

W Part 1
W Part 2

W Part 3

W Part 4
W Part 5

W Part 6

W Part 7

W Part 8
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THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Carbon Rods

3-4-2019 1:8 (From parent)
29/35

A3

Carbon fiber

Vendor reached trough HvA
Glued to wing foam

G GH H

H-H (1:8)

Pitot plastic tubes hole

Servo wiring hole

15
0

Parts List
Part Name Item Mass

Carbon Rod AC Right 7 20.672 g
Carbon Rod c/2 Right 8 21.705 g

200 21
0

8
7

16∅16∅
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A3

PLA

3D printing

Half chord connection

Aerodynamic center connection

Parts List
Part Name Item Mass

Connection AC 1 49.747 g
Connection c/2 2 40.893 g

1

2

31
54

55

40

113

74
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Base for 3D print

Base for 3D print

This surface requires support
for 3D printing

This surface requires support
for 3D printing

Oval shape to avoid supports
and deffects in 3D printing



1

A

2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

B

C

D

E

F

A

B

C

D

E

F

THE INFORMATION HEREON IS PROPERTY OF THE HvA.

WITHOUT WRITTEN PERMISSION, ANY COPYING,

TRANSMITTAL TO OTHERS, AND ANY USE EXCEPT THAT

FOR WHICH IT IS LOANED, IS PROHIBITED.

Roughness acc.

NEN-EN-ISO 1304

Dimension tol. acc.
NEN-ISO 406

GD&T acc.
NEN-ISO 1101

Without tolerance
indication:
DIN-ISO 2768

3th ANGLE PROJECTION

Name: DBF-A
Date: Study Year: Spring 2019
Education: Design, Build and Fly minor

Part:

Scale:
Sheet:

Format:Number:

Production Method:

Base Material:

Payload

3-4-2019 1:3
31/35

A3

Steel and PLA

Steel cylinder cut and drill
Lead welding
3D printing

J

J

J-J (1:3)

Drop system door

Door servo

Drop servo

Hook mechanism

24

R1
7

39.5

∅5

R16 8

This model is an approximation of the real payload,
its density has been modified to match the real weight
but the hook attachment is a geometrical simplification
of reality

Rice storage space

Connection
to Fuselage
Front

3
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10 26

48

Payload

1

3D printed envelope

Steel core
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A3

5cm thick foam plate

Hot wire cut
Laser cut wood templates
Aligned by reference measures

Composite Skin reinforcement

Parts List
Part Name Item Mass

Vertical Stabilizer 4 31.433 g
Horizontal Stabilizer 5 35.524 g

Elevator Servo

Rudder Servo

Wiring path to fuselage interior

5

4

Foam reinforcements

Vertical Stabilizer
to Horizontal Stabilizer

connection

Connection to Fuselage Tail

Mounting incidence
2º Upwards

Elevator 30% of the chord
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5cm thick foam plate

Hot wire cut
Laser cut wooden templates
Aligned by reference measures

Composite skin reinforcement
Minimum Base Block: 20x30x5
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0

55

60

20
0

Composite skin reinforcement

Rudder
20% of the MAC
60% of the height

NACA0012

22

Horn Position
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Hot wire cut
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Minimum Base Block: 60x22x5 cm
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