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Propellers are being used as propulsive devices since the early days of aviation. However, if they are
not properly designed, they can have poor efficiency, especially at low Reynolds numbers
environments such as the case of the high altitude
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Thrust and torque were measured over a range of propeller advance ratios for discrete propeller
speeds (RPM’s) – typically four different values of RPM to examine low Reynolds number effects. Also
static thrust was measured over a range of propeller speeds from nominally 1500 to 7500 RPM
depending on the propeller diameter.
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to measure propeller performance. This test rig was designed and built here for the research work of
a Ph.D. student. We will be measuring thrust, torque and rate of rotation. Thrust and torque are
measured by the strain gauge balance, which serves as the only support for the propeller, drive

shaft and motor. The strain gauge output signals are

PROPELLER PERFORMANCE TEST
UIUC Propeller Database. John B. Brandt, Robert W. Deters, Gavin K. Ananda, Or D. Dantsker, and
Michael S. Selig. This webpage includes wind tunnel measurements for propellers used on small
UAVs and model aircraft. The propeller database includes three volumes: Volume 1 - UIUC MS thesis
by John Brandt and following tests (2005-2008). Refs 1 and 2.

UIUC Propeller Data Site
Lowering the pitch will increase rpm and vice versa. For example, going from a 23-pitch to a 21-pitch
propeller will increase engine rpm by about 400 revolutions. The trick is to choose a boat propeller
that delivers acceptable acceleration and top speed.
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Wind tunnel tests were carried out on a scaled model of the propeller comparing actual performance
against theoretical predictions. The design method was shown to be capable of producing a
propeller design that could provide sufficient thrust over a large range of advance ratios (0.12 to
0.4) and altitudes (0 to 15 000 m).
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Propeller efficiencies varied greatly from a peak near 0.65 (for an efficient pr opeller) to near 0.28
(for an exceptionally poor propeller). Thus, these results indicate that proper propeller selection for
UAVs can have a dramatic effect on aircraft performance.
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If the propeller pitch is too low (lower in inches) the engine can run over the desired WOT RPM which
can lead to engine damage, or to the engine protecting itself with a rev limiter. If the prop pitch is
too high (higher in inches) the motor may run below the WOT range—called “lugging the
engine”—which can also put undue stress on engine and gearcase components.

Understanding Propeller Pitch | Discover Boating
the fact that at low airspeeds, propeller efficiency is very low. As airspeed increases, so does
efficiency, quickly at first, then more slowly, up to its maximum (about 85-87%), and then falls off
beyond the peak That trend is also shown by the outline of the Maximum Efficiency Envelope in
Figure 1.

Propeller Performance: An introduction, by EPI Inc.
While much research has been carried out on propellers for full-scale aircraft, not much data exists
on propellers applicable to the ever growing number of UAVs. Many of these UAVs use propellers
that must operate in the low Reynolds number range of 50,000 to 100,000 based on the propeller
chord at the 75% propeller-blade station.
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In practice, the propulsive efficiency typically peaks at a level of around 0.8 for a propeller before
various aerodynamic effects act to decay its performance as will be shown in the following section.

11.7 Performance of Propellers
VEEM Propellers are moulded using patented robotic moulding and CNC manufacturing techniques,
which eliminate human error and provide accuracy within a few thousandths of an inch, giving the
optimal smooth performance for the boat.


