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Abstract

This project is to numerically study the flow through an ultra micro gas turbine (ULLGT)
with the use of the finite element method via a commercial program called COMSOL®. The flow
is fixed at Reynolds number of 1000 using properties of water instead of blood according to the
similarity analysis. The turbine is fixed at the size of 10 mm in diameter without guide vanes.
Some parametric effects are considered such. as (1) camber — using different NACA 4 series
airfoils, i.c. 0012, 2212, 4212 and 6212 (2) number of blades of 14, 18 and 22 blades, and (3)
blade’s outlet angle relative to the camber line at 50, 60 and 70 degrees. The results show that the
most curved blade, NACA 6212, gives the highest power due to the fact that each airfoil
possesses different inlet angle and the more curved one has higher degree. This leads to higher

tangent velocity, thus, higher power. Nevertheless, the turbine power is also dependent of speed

(rpm) and the inlet angle of the turbine blades. The turbine with 18 blades conducts the highest
power. This could be because the lower number of blades could extract less energy from the flow
whereas the higher number of blades leads to the friction loss, Finally, the outlet angle of 50

degrees gives the highest power because considering the velocity triangle,



a small outlet angle gives the higher velocity component at the trailing edge causing higher speed,
which is proportional to the turbine power. However, if the outlet angle is continuously decreased

toward zero, the speed will be increased to infinity.
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