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HyBlade®, the ultimate axial fan

Keeping up with ever-increasing technical requirements and momentum of the need to be green inflict constant challenges for design engineers.  In regards to fan technology, large axial fans with monolithic blades made of steel, aluminum sheet or die-cast aluminum and its uniform plate thickness, limit design options.  Extra measures must be taken to ensure the sheet steel is corrosion protected for use in outdoor applications, as well as the consideration of exploding prices of raw materials require cost-conscious and responsible use of raw material resources. 
In response to the perpetually increasing technical and design requirements, ebm-papst has worked intensively to develop new blade profiles, materials, and component structures.  Design engineers’ need for an optimized efficiency rating, improved corrosion protection, reduced weight and favorable energy to output ratio has been achieved by the HyBlade®: an innovative hybrid structure for axial fan blades. 
Two become one

In the technical world, hybrid structures are a combination of different elements.  Innovative hybrid technology has become a commonplace solution in automotive engineering, aviation and gas turbines.  ebm-papst realized the potential of hybrid technology and has followed suit.  
The basic structure of the HyBlade® is easy to comprehend (image 1 and image 2).  Comprised of an ultra-durable aluminum alloy within the blade, the lightweight and unrestricted malleability of plastic on the outside, and a corrosion resistant aluminum core, assures a permanent connection to the rotor.  The external sheath of fiberglass reinforced plastic imbues the blade with an aerodynamically optimized shape.

While sheet metal parts can only be punched, bent or stamped, plastic has the ability to assume a sleek three-dimensional profile.  Integrated winglets, similar to those used in aviation, reduce unwanted airflow between the circumferential blade and wall ring, thus improving the efficiency and noise behavior characteristics (image 3), a substantial improvement to conventional sheet metal blades.  The plastic jacket significantly reduces the total weight of the fan.  Less weight means reduced fuel consumption when transporting the fans to the location where they are to be installed.
Tried and Tested
The technical advantages of hybrid technology have been proven in long-term endurance tests within a variety of real-world environmental operating conditions (image 4 and image 5).  Conditions such as temperature change (-40°C / +80°C), shock, water and salt spray.  The HyBlade® has been able to endure the toughest of tests and passed with flying colors. 
EC-Technology

EC-technology is the key foundation to energy-efficient motors: on average 30% less energy consumption and up to 70% in some applications.  The controllable, bus-compatible drives not only save energy, but achieve a superb level of efficiency of up to 90%.  In addition, they are completely maintenance-free and have a very long service life.  The HyBlade® can be used with AC or EC motors, benefiting numerous applications that require high air performance and low noise in refrigeration, air-conditioning, and industrial applications.
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Image 1:  HyBlade® fan with 630 mm blade diameter in AC technology
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Image 2:  Basic structure of the HyBlade® blade:  high-strength, corrosion-resistant aluminum alloy is sprayed with a jacket of fiber-reinforced plastic
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Image 3:  Comparison of noise behavior of the HyBlade® blades and conventional sheet metal blades
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Image 4:  Test rig at company headquarters
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Image 5:  The FEM calculation indicates deformation in operation




