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AllSTRACT. An attempt was made to formulate the overall performance of the 
multiple-disc friction pump, first by dimensional analysis. then by deriving 
and solving the integral momentum equations for laminar flow with respect to 

a rotating frame attached to the axis of rotation. The performance of the stator 
is taken into consideration by defining a diffuser conversIon efficiency which 
is then used. in addition to the rotor performance. to describe the overall per
formance of the pump in terms of the relevant input parameters. and to gener
ate the head and efficiency characteristics. The method was demonstrated for a 
typical set of values of the governing input parameters. 

1. Introduction 

Friction pumps are characterized by simple construction and low cost. They have sta
hle, theoretically predictahle performance, are highly resistant to cavitation, operate at 
extremely low noise levels, and can easily be reversed to work as turbines without sig
nificant loss of performance. Some of their potential fields of appiIcation are handling 
highly viscous liquids and rarefied gases, as cavitation inhibiting inducers (e.g., for 
rocket pumps), and as low-noise air conditioning fans. 

A typical multiple-disc friction pump is sketched in Fig. I. Like conventional 
pumps, it also comprises a rotor assemhly and a stator (casing). The rotor carries a large 
number of closely spaced, corotating discs which are centrally bored to receive the fluid 
being handled. Each pair of adjacent discs confines one pumping "element". In contra
diction to conventional pumps where friction is the cause of energy dissipation and 
losses, friction pumps depend on viscous friction as the only mechanism to impart 
angular momentum and transfer energy to the fluid. Therefore, the work transfer 
process within the rotor of these machines is unavoidably accompanied by dissipation. 
The radial pressure gradient in the rotor, created by the acquired fluid rotation, tends to 
drive a through-flow, while viscous shear tends to oppose this through-Ilow. This fact 
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