
Aero-copter
Quadcopter Design

Ramesh M

KALAM 2020



Aim

• To build a compact UAV (relatively) for the payload of 4 Kg.

• To make use of airfoil design to gain altitude.
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Draft of the design



Component selection

Components Parameter

Motor 700 Kv
Propeller 9x9

ESC 50 A
Battery 8000 mAh



Weight estimation

Components Nos Weight (Kg)

700 kV BLDC Motor 4 0.864

9x9 inch Propeller 4 0.096

50 A ESC 4 0.224

Battery 1 0.607

Frame 1 0.550

Total 2.2



Thrust calculation

• All up mass – 4 Kg

• T/W = 1.8

• Thrust from 1 Propeller = 1.5 Kg

• Total thrust = 7.2 Kg



Flight time

𝐹𝑙𝑖𝑔ℎ𝑡 𝑡𝑖𝑚𝑒 =
𝐵𝑎𝑡𝑡𝑒𝑟𝑦 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑑𝑟𝑎𝑤𝑛 (𝑡𝑜𝑡𝑎𝑙)

𝐹𝑙𝑖𝑔ℎ𝑡 𝑡𝑖𝑚𝑒 =
8000

36.5
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐹𝑙𝑖𝑔ℎ𝑡 𝑡𝑖𝑚𝑒 = 3.28 𝑚𝑖𝑛𝑢𝑡𝑒𝑠



Speed calculations

• Maximum forward speed = 24.2270 m/s.

• Rate of climb = 14.4 m/s.

• The values mentioned here are at maximum conditions i.e. 
the throttle at 100%.

• Values validated at https://drocula2.herokuapp.com/ (Website developed by at VIT Vellore)

https://drocula2.herokuapp.com/


Design features

• Hyperbolic paraboloid – Curves in
both the access (Structural naturally
strong)

• The natively tilted airfoil will have a
positive AOA when pitched up,
which is used for the gaining of
Altitude while pitching up.



Thank you!


