




 
Figure 4.  Static thrust of Cessna172 (ZS-MWL) 

B. Observation and Discussion 
The static thrusts of three aircrafts were fitted in a second 

order curve. For Jabiru (ZU-DAX) the static thrust was 
ranged from 12.5Kg at “idle” position to 127Kg at “full 
throttle” position. For Cessna150 (ZS-NAL) the static thrust 
was ranged from 22Kg at “idle” position to 136Kg at “full 
throttle” position. For Cessna172 (ZS-MWL) the static thrust 
was ranged from 32Kg at “idle” position to 211Kg at “full 
throttle” position. The diameters of propeller of the above 
aircrafts increased gradually which meant the bigger the 
propeller was the more the static thrust produced at the same 
RPM. So the results were complied with the theory and were 
confirmed by propeller static thrust estimation model. 

Since ambient pressure at test ground differed slightly for 
different test days, it can be assumed that ambient pressure 
had no influence on static thrust at the same airport elevation. 
The measurement data were the same as the estimation data 
at “idle” position, but at “full throttle” position the 
measurement data were higher than the estimation data 
which were acceptable because the model did not consider 
additional fact (ground clearance) and ground effect could 
change the angle of attack of the propeller blades relative to 
the flow. At relatively low RPM, the temperature did not 
affect the static thrust obviously. At “full throttle” position 
the temperature’ effect could be observed. The maximum 
wind was 8.8 knots which was tested on Cessna150 (ZS-
NAL) at 30.5��  and the result was fitted with the model data. 

TABLE I.  INSTRUMENTATION ACCURACY AT A GLANCE 

Instrument Measured Quantity Unit 
Accuracy@ 200 
kg 

Load Cell Static Thrust Kg �f 0.5% 

Trigonometry ncidence angle Degree �f 0.38% 
Another observation was static thrust decreased with 

ambient temperature increasing at same RPM which was 
practical. However propeller revolution speed increased with 
temperature increasing slightly at “full throttle” position 
where static thrusts were almost equal with temperatures 
increasing which might caused by air density decreasing 
while increasing mixture ratio slightly which improved 
engine efficiency and RPM increment could compensate to 
density loss. 

VI. CONCLUSIONS 

The results from all the tests performed so far have been 
very encouraging. All expectations from this experiment 
have been surpassed and the following conclusions have 
been drawn on the results obtained and the observations 
made herein. 

The results of static thrust experiments conducted have 
been successfully repeated and matched to estimation data. 

Use test procedure described in Chapter 4.1 to conduct 
the test which does not need to measure static friction 
between test ground and the aircraft since it is hard to 
measure static friction. 

The maximum wind was 8.8 knots during the test which 
gave a good result. So far it can conclude that 8.8 knots wind 
has no effect in determining static thrust. 

The static thrust of an aircraft increases with the diameter 
of a propeller increasing. The trend of static thrust increment 
from “idle” to “full throttle” is a second order curve. 

The propeller revolution speed increases with ambient 
temperature increasing at “full throttle” position. The static 
thrusts at “idle” and “full throttle” position are almost same 
for different temperatures. 

Thus it can be concluded that the primary goal of this 
effort has been successfully accomplished and expectations 
been exceeded. 

VII.  RECOMMENDATIONS 

Substantial amount of time and effort has been spent in 
the development of this apparatus and the experimental 
procedure. However, a few recommendations that can further 
improve this system are: 

Incorporate automatic data acquisition. This would help 
further measure static thrust of an aircraft driven by a 
powerful engine. Because it is difficult to stand behind the 
slipstream of the propeller and record the data. This also 
would improve the accuracy of the system due to eliminate 
human error. 

Determine wind effect. This could take a long time to 
wait for a range of wind speed. To date the maximum wind 
was 8.8 knots which had no effect on measuring static thrust. 
It hopes further tests could discover how much the wind 
affects static thrust. 
   As far as the experiments are concerned, this system can be 
used with little or no modifications to measure static thrust of 
a range of propeller-driven light aircraft. 
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