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Abstract 

Air traffic's steady growth, demand for performance optimization, and the need to 

reduce both operating and maintenance costs have encouraged the aircraft industry to 

move towards more electrical solutions. As a result of this trend, the electricity 

required on board aircraft has increased significantly over the years, resulting in major 

changes in the architecture of the electrical power system. In view of this situation, 

this article provides an overview of the evolution of aircraft electric power generation 

technologies. The major achievements are highlighted and the rationale behind some 

significant developments discussed. After a brief historical overview of the early dc 

generators (both wind-and engine-driven), the reasons which brought the definitive 

passage to the ac generation, for larger aircraft. Several ac generation systems are 

investigated with particular attention being focused on the voltage levels and the 

generator technology. Furthermore, examples of commercial aircraft implementing ac 

generation systems are provided. Finally, the trends toward modern generation 

systems are also considered giving prominence to their challenges and feasibility. 
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1. Introduction 

Secondary power systems allow for aircraft safe operation and ensure passengers' comfort. 

For conventional aircraft, secondary power systems combine pneumatic, hydraulic, 

mechanical, and electric power, and their energy consumption represents approximately 5% 

of the total fuel burned during the flight[1]. With the advent of the MEA initiative, electric 

power systems are progressively taking the placeof pneumatic, hydraulic, and mechanical 

power systems. Over time, as shown in Fig, this trend has resulted to a rise in the electrical 

power needed, especially for bigger aircraft. 1[2]. For example, in the B787, several loads are 

now electrically driven, which have traditionally been supplied by the pneumatic bleed 

system. These loads include (but are not limited to) wing ice protection, ECS and the engine 

starting system[3].Therefore, the need for on-board electrical power generation is a significant 
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player in all of this. A general system-level plan on the historical evolution of on-board 

generation and distribution of electrical power is revealed[4]. Onboard aircraft's electrical 

power demand began with the requirement to start the main engines. The generation of 

electricity on aircraft therefore dates back to the era of the First World War (1914–1918), 

when the starting capacity and wireless telegraphy were implemented on board military 

planes[2]. 

 

 

 

 

2. Experiment 

Electricity on aircraft was used primarily for communication and ignition systems in 

the early days. In fact, the first generators of dc were typically rated below 500 W 

and usually adopted voltage levels of 6-and 12-Vdc [5]. As previously mentioned, the 

installation of lighting, signaling, and heating systems increased the electric power 

requirements[6].The generator capability thus improved to 1 kW (value maintained 

until the start of the Second World War, as well as the voltage level raised to 28-Vdc. 

Higher produced voltage saved wires and switch weight[3]. A. Pre-World War II 

Most of the first dc generators depended on wind-driven technologies [7]. This 

generator topology was most frequently installed outside on the landing gear strut of 

the aircraft. However, as aircraft speeds increased, demands for more sophisticated 

flight dynamics began pushing towards fully retractable landing gear, making wind-

milling generators outdated.Thus started the era of engine driven generators[8].  
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Result and conclusion 

 

This article offers a "voyage" through the evolution of on-board aircraft electric 

power generation by discussing the major technologies adopted over more than a 

hundred years. The most popular generation systems ' benefits and disadvantages are 

evaluated. The aircraft power requirements and the generation power trends are 

reported and discussed. The shift from dc to ac generation first impacted the amount 

of energy produced. Then a steady pace of development is highlighted until the MEA 

idea has been recently implemented. In fact, the migration to ac variable frequency 

generation systems represented an important step toward modern aircraft. In terms of 

power density and technology, the state of the art and the significant difficulties of the 

MEA idea are also assessed, bearing in mind the part played by electrical machines. 

Finally, some factors are taken regarding future aircraft. 
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