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2.6 THE ENERGY SOURCES 

Drones rely on various energy sources depending on their size, purpose, and design. The most 

common energy sources for drones are batteries, but some drones also use other types of power 

systems for extended flight times or specific applications. Here's a breakdown of the main energy 

sources: 

1. Lithium Polymer (LiPo) Batteries 

 Most Common: Widely used in consumer drones. 

 Characteristics: 

o High energy density, making them lightweight and powerful. 

o Capable of delivering high discharge rates necessary for fast motor speeds. 

o Available in various cell configurations (2S, 3S, 4S, etc.), which determine the 

voltage output. 

 Pros: Lightweight, affordable, and widely available. 

 Cons: Requires careful handling, as they can be volatile if overcharged, short-circuited, or 

physically damaged. 

2. Lithium-Ion (Li-ion) Batteries 

 Used in Larger or Professional Drones: Provides a balance between energy density and 

weight. 

 Characteristics: 

o Lower discharge rate compared to LiPo but higher energy storage capacity. 

o More durable and longer-lasting than LiPo batteries. 

 Pros: High energy density and longevity. 

 Cons: Slower discharge rate, making them less suitable for high-performance drones like 

racing drones. 

3. Hydrogen Fuel Cells 

 Emerging Technology for Drones: Used in large commercial drones where long flight 

times are critical. 

 Characteristics: 

o Hydrogen fuel cells convert hydrogen gas into electricity via a chemical reaction. 

o They provide much longer flight times compared to traditional batteries. 

 Pros: Longer endurance and environmentally friendly (produces water as a by-product). 

 Cons: Expensive, bulky, and requires special handling of hydrogen fuel. 

4. Solar Power 

 Used in High-Altitude or Long-Endurance Drones: Ideal for lightweight drones 

designed for long-term surveillance or environmental monitoring. 

 Characteristics: 
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o Solar panels convert sunlight into electrical energy to power the drone or recharge 

onboard batteries. 

o Typically used in combination with batteries to store energy for night time or low-

light conditions. 

 Pros: Renewable, clean energy source. 

 Cons: Limited by weather conditions and sunlight availability. Solar panels add weight 

and can affect flight performance. 

5. Gasoline or Diesel Engines 

 Used in Large, Heavy Drones: Commonly seen in military or large commercial drones. 

 Characteristics: 

o Uses small internal combustion engines that run on gasoline or diesel fuel. 

o Provides high power and long range, especially for heavy-lift drones. 

 Pros: Provides extended flight durations and high power. 

 Cons: Noisy, requires regular maintenance, and produces emissions. 

6. Hybrid Systems 

 Combination of Batteries and Combustion Engines: Used in some large drones. 

 Characteristics: 

o Combines an internal combustion engine with a generator that charges the onboard 

battery system. 

o This hybrid approach allows for extended flight time and redundancy in power 

sources. 

 Pros: Long endurance and reliability for long missions. 

 Cons: More complex system with higher maintenance requirements. 

7. Supercapacitors 

 Used in Some Specialized Applications: Supercapacitors provide short bursts of high 

power. 

 Characteristics: 

o They store energy like batteries but release it very quickly, making them useful in 

high-speed drones or drones requiring quick acceleration. 

 Pros: Can charge and discharge rapidly, offering high power in a short time. 

 Cons: Limited energy storage compared to batteries, so they are not ideal for long-duration 

flights. 

Choosing the Right Energy Source 

The choice of energy source for a drone depends on several factors, including: 

 Purpose of the drone: Long-range or high-altitude drones might benefit from fuel cells or 

gasoline engines, while racing drones typically use LiPo batteries. 
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 Weight and size constraints: Small drones need lightweight power sources like LiPo or 

Li-ion batteries. 

 Flight time requirements: Solar-powered or hydrogen fuel cells might be needed for 

drones with extreme endurance requirements. 

Each energy source has trade-offs between power output, flight duration, weight, cost, and 

environmental impact. 


