
Efficiency of flow 

 

The Manning coefficient, which currently is for most applications the only way to pinpoint efficiency of free 

energy conversion that scales dissipation. Any parameter which characterizes roughness is ultimately 

related to the conversion process of free energy to heat, describing the capacity of the system to create 

flow from a gradient of free energy. In fact, expressing this in steady state as the flux of kinetic energy 𝐽𝑓
𝑘𝑒 

over stream power P: 
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with a formula that links average flow velocity and driving gradient such as the Manning equation: 
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𝐸𝑄 becomes: 
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The efficiency of a system to convert a gradient of free energy into kinetic energy is therefore expressed 

as a function of geometry (hydraulic radius) and roughness.  

 

 


