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Experiment of small cyclone performance depending on the inlet type

Kim Min-Ha, Hur Gwang-Su, and Seol Seoung-Yun

Key Words: Cyclone(A}0]&&), Collection Efficiency(F] 1), Grade Efficiency Curve (&n &&34),
Pressure Loss(%=<=4!), Helical Inlet(@2]2 4)

Abstract

The performance of small cyclone is analysed by an experiment for the purpose of developing a bag-less
vacuum cleaner. For the high collection efficiency and low pressure loss cyclone, the effect of cyclone inlet
feature must be well understood. Four types of the helical inlet are considered to compare with the normal
tangential inlet, and also various inlet velocities are used to each inlet type. Based on the reference
dimension, each type of inlet shows the changes of the grade efficiency and pressure loss which determine
the cyclone quality. The results show that the helical inlet has the smaller cut-size but bigger pressure loss
than the tangential inlet. And the degree of opening area influences factors of cyclone performance. As the
inlet velocity is increased, the cut-size becomes smaller and the pressure loss becomes bigger of each
cyclone. Further studies are required to understand the optimized helical inlet of cyclone .
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Fig. 1 Sketches of a reverse-flow, cylinder-
on-cone cyclone.
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Table 1 Dimensions of Cyclone
dimension .

(mm) Ratio

D 34 1.00
Dy 17 0.50
S 17 0.50
H 135 3.97
H. 85 2.50
17 0.50

b 7 0.21
Dy 13 0.38
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Fig. 2 Sketches of each inlet type and
opening degree.
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Table 2 Various types of cyclone due to each

inlet shape

Inlet Feature Degree
Stairmand HE Tangential
A Constant Decreasing 180°
B Constant Decreasing 90°
C Constant Guide 180°
D Constant Guide 90°
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Fig. 3 Schematic diagram of the experimental

set-up.
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Fig. 4 Particle diameter distribution of feed and

under-flow.

H kil
o] Sk 1y
A} VAT WAL A B
25 gato] o3 Aow ot w3 g
saolEEe] A Ad BE QAN 5F
B8] 50%°)delur ZAke|=E Ae)shr]7t
Ooweb B oepeldE EEE ene

N Experimental
O Analytic
500 F —@— Experimental
O-- Analytic

Pressure loss (mmH20)
I
S
3

-0.50
100

L L 0.45
20 23 26
Inlet velocity (m/s)

Fig. 5 Comparison of cut-size and pressure loss
of Stairmand HE model.
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Fig. 6 Grade efficiency curve of each cyclone with
various inlet velocity (2)20, (b)23, (c)26ms.
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Fig. 7 Grade efficiency curve of Stairmand model

with various inlet velocity.
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