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Experimental Study on the Pressure Drop and Efficiency of an Aero-Cyclone with
Guide Vanes on the Vortex Finder

A. Fadavi!, R. Rafee®”
! M.Sc. Student, Facult. of Mech. Eng., Semnan Univ., Semnan, Iran.
2 Assoc. Prof., Facult. of Mech. Eng., Semnan Univ., Semnan, Iran.

Abstract

Cyclone separators are used to separate the solid particles from the gas streams in industrial applications. A
strong swirling turbulent flow inside the aero-cyclone causes the particle separation due to their inertia. Two
important parameters for cyclone design are the pressure drop and separation efficiency. The cyclone
geometry strongly affects the efficiency and pressure drop. Therefore, in this article, different new
geometries for the vortex finder of the cyclone are considered and tested experimentally. The efficiency and
pressure drop have been measured and compared for different fabricated vortex finders. A typical high-
efficiency Stairmand cyclone was considered and the guide vanes with an angle of 10 and 20 degrees to the
horizontal plane were added to the original vortex finder. Experimental results show that for the guide vanes
with 20 degrees angle, and at the gas velocities between 10 and 20 m/s, And the efficiency at the optimum
speed of 15 meters per second has increased by 2.3%.

Keywords: Aero Cyclone; Guide Vanes; Pressure Drop; Efficiency; Experimental Method.
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p = 101325 (Pa) = 1 atm

T=20°C=293K

i
R=12869 ——
kg K
p = pRT
101325 kg
P =353 x 2865 = 12053 /s
v =1511x 1075 m?/s W)
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