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ABSTRACT 

Experimental study was performed for evaluating a vast number of 

equations derived from reviews to determine the performance of cyclone 

for overall collection efficiency, cut size diameter and pressure drop of 

cyclone. These equations were used based on the geometrical design of 

cyclones for operation at the ambient temperatures under different vortex 

finder heights (0.0, 0.05, 0.10, 0.15 and 0.20 m) and inlet velocities (9.3, 

11.5, 18.5, 25.4 and 28.3 m/s). The cut size diameter of coarse wheat 

bran as inlet dust was estimated using direct empirical method and by 

Stock's number based on Euler's number. Both methods were also used to 

predict the overall collection efficiency. Experimental data were 

compared with the predictions of Lapple's theory and Iozia & Leith's 

logistic method. The results showed that only the pressures drop based on 

Cocker model in the range of 9.3 to 18.5 m/s inlet velocity proved 

accurate predictions. The operation at inlet velocity of 18.5 m/s was the 

best operational condition due to high collection efficiency of 96.4, 98.9, 

98.5, 98.3 and 98.7%; and low pressure drop of 1173, 1324, 1249, 1137 

and 1419 Pa at vortex finder height of 0.0, 0.05, 0.10, 0.15 and 0.20 m 

respectively, across the cyclone. 
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NOMENCLATURE 
A inlet cross sectional area of cyclone flow, m2 

B diameter of the dust exit, m 

Cin weight of inlet dust, gram 

Cout weight of outlet dust, gram 

D cyclone body diameter, m 

d50 cut size diameter of particle which is collected with 50% efficiency, μm 

dc the core diameter, m 

De cyclone air outlet or vortex finder diameter, m 

Di cyclone inlet diameter, m 

Dih inlet hydrodynamic diameter, m 

dp particle diameter, m or μm 

dpi average particle diameter of the ith fraction, m 

Eu Euler's number, dimensionless 

g  gravity acceleration 9.81 (m/ sec2) 

H total height of the cyclone, m 

h1 height of the cylindrical part of cyclone, m 

h2 height of the conical part of cyclone, m 

h3 height of the dust tube, m 

L pressure head  

L1 height of the water of manometer tube, m 

L2 height of the air of manometer tube, m 

Le distance between the outlet section and the cylindrical barrel top, m 

Li distance between the inlet section and the cyclone center, m 

ln natural vortex length (inner vortex), m 

mi mass fraction of particles in the ith size range, % 

N number of cyclones in the system, in parallel  

Ne effective number of turns made in the cyclone 

P pressure, Pascal  

Pa Pascal 

Ptube perimeter inlet tube, m 

Q air flow rate, m3/h or m3/s 

Reann annular Reynold's number, dimensionless. 

Rec Reynold's number based on cyclone diameter, dimensionless. 

Rein Reynold's number based on inlet diameter, dimensionless. 

Reo Reynold's number based on the outlet diameter, dimensionless. 

S vortex finder height, m 

Stk50 Stock's number of a particle having a 50% probability of separation, dimensionless 

Vc axial air velocity in cylindrical part, m/s 

Vi inlet or tangential velocity, m/s 

Vo outlet velocity, m/s 

Vt max the maximum air tangential velocity, m/s 

wg specific gravity of air 

ww specific gravity of water 

Zc core length, m 

β slope parameter 

ΔP cyclone pressure drop, Pascal  

ηi collection efficiency for any particle size, % 

ηo overall dust collection efficiency, %  

μg air viscosity,1.8 x 10-5 kg/m-sec 

ξc pressure drop coefficient, "head loss" 

ρg air density, 1.18 kg/m3 

ρp particle density, kg/m3 

ρw water density, kg/m3 
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INTRODUCTION 

n industrial processes, cyclones are one of the most useful equipment 

for separating dispersed particles from their carrying material. The 

material mixture flow enters the cyclone and centrifugal forces due 

to its swirl motion cause the particles to gain a relative velocity in radial 

direction leading to the separation of particles from the main flow. 

However, cyclones also possess a relatively large effective collection 

region and relatively low-pressure drop. In comparison with equipment 

used for this process, cyclones are preferred for their simple design, 

inexpensiveness to manufacture, low maintenance costs, and adaptability 

to a wide range of operating conditions. In addition, they allow 

continuous material removal with less clogging than the fabricated filters. 

Against their apparent simplicity, flow and collocation characteristics of 

cyclones are complicated and the performance of a cyclone is highly 

sensitive to any change in geometrical design and operating conditions 

(Qian et al., 2006). The main performance characteristics of cyclone 

separators are collection efficiency, fractional efficiencies and pressure 

drop. Various aspects of the cyclone have been thoroughly studied by 

many researchers with the objective of improving or more efficiently 

control its performance. Some of the work has been related to the 

influence of cyclone design and operating parameters, some to 

mathematical modeling and simulation, and others to design 

modifications (Yalcin et al., 2003; Jiao et al., 2006 & Azadi et al., 2010). 

The main objective of this study was to examine the effect of cyclone 

vortex height and inlet velocity on the flow field behavior and 

performance parameters via cut-diameter (d50), collection efficiency and 

pressure drop. Furthermore, to assess the predictive validity of some 

literature correlations in comparison with the measured data to put the 

data into better use with the existing theories. 

 

CYCLONE EQUATIONS ANALYSES  

The particles' collection inside a cyclone is a result of the main forces 

acting on them, which drive the solids to the cyclone walls: centrifugal, 

drag and gravitational. In addition, there are other forces, not entirely 

understood and often neglected, such as particle-particle and particle-wall 

I 
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friction, which can influence the collection process (Gil et al., 2001). 

Moreover, the collection efficiency depends on the particle size and is 

eventually referred to as “grade” efficiency. It increases from zero for 

very tiny particles to 100% for coarse particles. The particle size 

recovered up to 50% is called the cut-size or d50. Traditional cyclone 

literature has given direct empirical correlations for d50 based on the 

cyclone geometry and flow properties as listed in Table 1. 

 

Table 1: Traditional cyclone literature for d50. 

Reference  Equation  Remarks  

(Lapple, 1950 &  

Wang, 2004)  
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More modern cyclone design methods characterize the separation 

efficiency of geometrically similar cyclones by the Stock's number 

(Stk50) (Dewil et al., 2008) equation (9), because it contains the main 

operating variables of the flow, d50 and the air velocity in the cyclone 

body (Vc) equation (10) (Overcamp & Scarlett, 1993). 
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where:      
4/2D

Q
Vc


    (10) 

Also, Svarovsky (1981 & 1986) found the relationship between 

dimensionless Eu and Stk50 as in equation (11). 

  
 250

12

Eu
Stk      (11) 

where:  
2

42

16 A

D
Eu c


     (12) 

Euler's number influences by the pressure drop coefficient (ξc) in 

cyclone. Many empirical models in the literature give the (ξc). Four 

empirical models have been chosen as shown in Table 2. 

  

Table 2: The empirical models in the literature used for calculating the 

pressure drop coefficient, ξc "head loss". 

Reference  Equation  Remarks  

(Shepherd & 

Lapple, 1939)  

 

(Casal & 

Martinez, 

1983)  

 

(Dirgo, 1988)  

 

 

(Coker, 1993)  
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From equation (9, 11 and 12) another value of d50 could be derived as 

follows: 
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For the prediction of the collection efficiency of any particle size (ηi) 

which is also known as a fractional efficiency curve, it can be expressed 

as a function of particle diameter (dpi) according to Wang (2004) 

equation (18). 
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Moreover, Iozia and Leith (1990) determine the slope parameter (β) as fallow: 
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So that the collection efficiency can be calculated through the logistic 

equation together with the d50, value predicted by the method mentioned 

earlier is obtained by equation (20) according to Iozia & Leith (1990) and 

Ramachandran et al. (1991). 
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Cyclone pressure drop is one of the major performance parameters playing 

a significant role in cyclone design and control. The cyclone static pressure 

drop (ΔP) is usually calculated as the pressure difference between the inlet 

and the average pressure across the vortex finder exit (Hoekstra, 2000). The 

pressure drop is proportional to cyclone design assuming the square inlet 

velocity (vi) and pressure drop coefficient (ξc) "head losses". According to 

Shepherd & Lapple (1939) the cyclone pressure drop is calculated as: 

2

2

ig

c

V
P




 
   (21) 

In Table 2 the ξc empirical model Shepherd & Lapple and Coker was 

obtained by assuming static pressure, model Casal & Martinez obtained 

from derived the statistical analysis on an experimental date and model 

Dirgo as a function of cyclone dimension equation. Moreover, the 

pressure drop equation (22) is related to the square air velocity in the 

cyclone body (Vc) equation (10), i.e. based on the cyclone diameter and a 

friction resistance referred to as the dimensionless Eu (Svarovsky, 1981, 

1986). The pressure drop is hence written as: 

2

2

cgV
EuP


    (22) 

Zhu and Lee (1999) investigated the effects of the vortex finder length 

(inner vortex) on the particle collection efficiency using seven different 
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cyclones, and suggested that the difference between the cyclone cylinder 

height and vortex finder length played a significant role in the particle 

collection characteristics, and that the vortex finder length could be 

optimized. The experience with industrial units has shown that, the 

vortex finder length has a relevant influence in the collection efficiency 

process; little experimental work has been done since the empirical 

approach of Alexander (1949) was found as:  
3/1
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However, Bryant et al. (1983) found experimentally that Alexander 

(1949) formula for the natural vortex length in many cases cannot predict 

the length of the vortex. Therefore, they proposed the following formula. 
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The modern geometric design according to Ji et al. (1991) investigated 

the following correlation: 
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Moreover, Büttner (1999) found two distinct types of cyclone operation. 

First type, when the operation with ln ≥ H the natural vortex length is 

equal or longer than the physical height of cyclone; the vortex end 

reaches the bottom of the cyclone. This is the most advisable mode of 

operation, since it leads to high collection efficiency. It corresponds to 

cyclones with relatively high inlet Reynold's numbers (approximately 

ranging from 2 x 103 to 2 x 104) and H/D ratios within 2-10. Second type 

when the operation with ln< H the collection performance is poor, 

because the vortex end attaches to the cyclone wall, disturbing the solids 

strands that are already separated and decreasing the efficiency through 

instability and re-entrainment. This mode of operation corresponds to a 

low inlet Reynold's numbers (<103) or very tall cyclones (H/D > 15). 

Hoffmann et al. (1995 & 2001) found that, the height of the vortex 

finder, S, does not influence the position of the end of natural vortex 

length. On the contrary, the vortex finder diameter (outlet diameter, De) 
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has been identified as a definite influence. The trend most frequently 

observed is an increased natural length with an increased De (Hoffmann 

et al., 2001). Owing to the difference in the size, geometry of the cyclone 

and the operation condition, the ranges of the Reynold's number for the 

cyclone in different laboratory studies are quite different (Kuo & Tsai, 

2001). Table 3 shows different Reynold's number of the cyclone. 

Table 3: Reynold's number of the cyclone in different laboratory studies. 

Reference Equation Remarks 

(Stairmand, 1951 & Chan, 

1984)  
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MATERIALS AND METHODS 

Experimental setup 

A cyclone was constructed at the Agricultural Engineering Department, 

Faculty of Agriculture, Suez-Canal University as shown in Fig. 1. It was 

fabricated from galvanized steel sheet of 1.5 mm thick. The dimension 

and specification of the experimental unit are tabulated in Table 4. The 

air supply unit consists of an electric blower 0-16000 rpm model OK-405 

APT. It was connected to the air inlet pipe and set of input dust particle, 

as well as a manometer for pressure measurements made from the glass 

diameter of 2.56 mm Plate 1. The inlet and outlet velocities (m/s) were 

measured by anemometer fan type model MT-4005 Prokit's Industries 

Co., New Taipei City, Taiwan. 
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Fig. 1. (a) Sketch of cyclone detail and (b) manometer attached to the 

cyclone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 1. Cyclone annexed to the water manometer and general flow 

pattern of a cyclone. 
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Table 4: Dimension and specification of the experimental setup. 

Dimensions  Designed values  

Cyclone body diameter, D (m) 0.25 

Cyclone inlet diameter, Di (m) 0.025 

Dust exit diameter, B (m) 0.105 

Flow rate based on inlet air velocity, (m3/h) 16.4, 20.3, 32.7, 44.9 and 

50.0 

Height of the conical part of the cyclone, h2 (m) 0.275 

Height of the cylindrical part of cyclone, h1(m) 0.255 

Height of the dust tube, h3 (m) 0.15 

Inlet air velocity (m/s) 9.3,11.5, 18.5, 25.4 and 28.3 

Outlet diameter, De (m) 0.025 

Outlet air velocity (m/s) 5.1, 6.2,9.6, 12.4 and 14.2 

Ambient temperature (K)  293 

Total height of the cyclone, H (m) 0.53 

Vortex finder height, S (m) 0.0, 0.05, 0.10, 0.15 and 0.20  

 

Geometric design 

One of the most popular design guidelines which suggested by Stairmand 

(Kuo & Tsai, 2001) is the cylinder height and the exit tube length should 

be 1.5 and 0.5 times the cyclone body diameter, respectively for the 

design of a high-efficiency cyclone (Safikhani et al., 2010). A 

comparison between Stairmand design and the fabricated experimental 

unit is shown in Table 5. 

 

Table 5: Comparison between Stairmand design and the fabricated 

experimental unit. 

Cyclone Di/D De/D H/D h1/D S/D B/D Li/D Le/D 

Stairmand design 0.5 0.5 4.0 1.5 0.5 0.36 1.0 0.618 

Vortex height of Exp. unit, S(m)  

 0.00 0.1 0.1 2.12 1.02 0.0 0.42 0.884 0.8 

 0.05 0.1 0.1 2.12 1.02 0.2 0.42 0.884 0.6 

 0.10 0.1 0.1 2.12 1.02 0.4 0.42 0.884 0.4 

 0.15 0.1 0.1 2.12 1.02 0.6 0.42 0.884 0.2 

 0.20 0.1 0.1 2.12 1.02 0.8 0.42 0.884 0.0 
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Collection efficiency  

If a size distribution of the inlet particles is known, the overall collection 

efficiency of a cyclone can be calculated based on the cyclone fractional 

efficiency (ηi). The overall collection efficiency (ηo) of a cyclone is the 

weighted average of the collection efficiencies for the various size ranges 

as given by the following equation: 

iio m      (31) 

For laboratory tests, representative samples of 50 grams were taken from 

coarse wheat bran as inlet dust. Size analysis of the samples showed a 

particle size of 96.7% passing 250 μm sieve size and defined as powders 

according to (Lees, 2005). The full-size distribution in particle diameter 

(μm) obtained by a combination of sieving is given in Fig. 2. The particle 

density and specific gravity of the material were determined as 271.7 

kg/m3 and 0.272, respectively. 

The inlet and outlet dust were determined using the electric balance 

model BS30-Series. The outlet dust was collected at the end of each test 

run inside the dust bin, and it was used to estimate the overall dust 

collection efficiency. The overall dust collection efficiency (ηo) is the 

weight ratio of the dust collected to the dust entering the cyclone. 
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Fig. 2. The full size per μm distribution obtained by a combination of 

different sieves. 
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Cyclone pressure drop 

In this study, pressure drops (ΔP) per Pascal (Pa) were measured on the 

cyclone by water manometer Plate 1 and estimated by following 

equations (Frank, 2003 & Bruce et al., 2006).  

12 LwLwLw wgg     (33) 

g

gw

w

LwLw
L

21 
    (34) 

1000
21














 
 gw

w

LwLw
P g

g

gw
   (35) 

 

RESULTS AND DISCUSSION 

 

Collection efficiency  

Fig. 3 presents the collection efficiency of the experimentally measured 

values with those of the conventional cyclone's Lapple model (Lapple, 

1950) and Iozia & Leith (1990) at different inlet velocities.  

 

Fig. 3. Comparison between the calculated and measured values of 

overall collection efficiency at different inlet velocities. 
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The collection efficiencies of all cyclones are seen to increase with the 

increase of the inlet velocity. But a very high inlet velocity would 

decrease the collection efficiency because of increased turbulence and 

saltation/re-entrainment of particles (Chuah et al., 2003). In the model 

Iozia & Leith, the collection efficiency increased by about 76.1, 77.8, 

81.3, 83.4 and 84.7% at 9.3, 11.5, 18.5, 25.4 and 28.3 m/s, respectively; 

with vortex finder height 0.0 m, while the collection efficiency decreased 

with the increase of vortex finder height at the same inlet velocity. These 

results are in agreement with the data published by Lim et al. (2004). The 

Lapple model, not include the term vortex finder height and the 

collection efficiency arrived at 99.9% at all inlet velocity. The maximum 

collection efficiency of the experimentally measured and the calculated 

values after the application of Lapple models were 98.9 and 99.9%, 

respectively at vortex finder height 0.05 m and 18.5 m/s inlet velocity. 

The result is in good agreement with those obtained from Chuah et al. 

(2003), which found that the optimum operating velocity is around 18 

m/s. The minimum collection efficiency of the experimentally measured 

and the calculated values after application of Lapple models were 94.0 

and 99.98%, respectively at vortex finder height 0.15 m and 9.3 m/s inlet 

velocity. The minimum difference between the measured and the 

calculated value was 1.1%, while the maximum was 6.0%. In order to put 

the data into better use the experimental data obtained in this study were 

compared with the existing theories. The Lapple model is easy to use and 

acceptable to define the collection efficiency. The corresponding of 

height collection efficiency maybe influenced by operation with natural 

vortex length (ln). The comparative of results with Büttner (1999) showed 

that, the natural vortex lengths were 0.29, 0.5 and 18.5 m according to 

(Alexander, 1949; Bryant et al., 1983 & Ji et al., 1991), respectively. 

Meanwhile, the value according to Ji et al. (1991) was longer than a total 

height of cyclone H 0.53 m, and H/D ratios equal 2.12 within 2-10 and 

higher Reynold's numbers based on hydrodynamic inlet diameter and 

inlet velocity from 15242 to 46381. This means that, the collection 

efficiency is dependent on other dimensions of the cyclone, Reynold's 

number, Stokes number and the ratio of the air density to the particle 

density (Pant et al., 2002). 
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The modern cyclone design methods characterize the separation 

efficiency of geometrically similar cyclones by the Stk50. The calculated 

values of d50 using the direct empirical methods Iozia & Leith, Lapple 

and based the above mentions four models pressure drop coefficient, 

Stk50 are presented in Table 6. Both direct empirical methods and Stk50 

methods based on ξc show that with the increase of inlet velocity, the cut 

size diameter of the particles to be separated is decreased. As the inlet 

velocity increases, the finer particle will be subjected to increasing 

centrifugal force, leading to a greater degree of separation (Bose et al., 

2010). Except of predictions by Lapple model, none of the equations 

showed accurate predictions of cut size diameter. 

 

Table 6: Cut size diameter d50 μm based on direct empirical and Stokes 

number methods at vortex finder height of 0.0 m. 

 

Cyclone pressure drop (ΔP) 

Fig. 4 shows that the measured and the calculated pressure drops, based 

on ξc and Eu, usually increased with the increase of inlet velocity 

(Karagoz & Kaya, 2007). The comparison between the calculated 

pressures drops showed that the values obtained based on ξc equal the 

values obtained based on Eu at all vortex finder height and inlet velocity. 

While the calculated values based on ξc and Eu, include Vi and Vc, 

respectively.  

Inlet 

Velocity, 

m/s 

                                       Cut size, μm 

 Direct empirical methods                       Based on Stk50 

Iozia & Leith Lapple Digro Coker Casal & 

Martinez 

Shepherd &   

Lapple 

9.3 191 4.0 0.7 0.8 0.6 0.5 

11.5 172 3.6 0.5 0.7 0.5 0.4 

18.5 136 2.8 0.4 0.6 0.4 0.3 

25.4 116 2.4 0.3 0.5 0.4 0.3 

28.3 110 2.3 0.3 0.5 0.3 0.3 
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Fig. 4. The measured and the calculated pressure drops as a function of 

inlet velocity for different vortex finder height. 
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Also showed little difference between the measured and the calculated 

pressure drop at 9.3 and 11.5 m/s for all vortex finder height, while the 

difference increase with inlet velocity ranged from 11.5 to 28.3 m/s. A 

comparison between the calculated values of ξc, at different vortex finder 

height in Table 7 shows doubling the vortex finder length from 0.05 to 

0.10 and from 0.10 to 0.20 m increases the ξc by 25 and 26%, 

respectively by the model Dirgo (Dewil et al., 2008) the results are in 

good agreement with the data published by (Elsayed & Lacor, 2013). In 

addition to separation efficiency; pressure drop is considered as a major 

criterion to design cyclone geometry and evaluate cyclone performance. 

Accurate mathematical model is needed to determine the complex 

relationship between the pressure drop and the cyclone characteristics. 

The pressure drop in a cyclone separator can also be decreased or 

increased by varying the cyclone dimensions. For an accurate optimal 

design of a cyclone, it is quite necessary to use a reliable pressure drop 

equation for it. Therefore, the best model to predict pressure drops in this 

study was Cocker based on ξc or Eu, especially at inlet velocity from 9.3 

to 18.5 m/s.  

Due to using different assumptions and simplified conditions, different 

theoretical or semi-empirical models can lead to a significant difference 

between the calculated and the measured results. Predicted values by 

some models are twice more than experimental values, and some models 

are even conflicted as to which models work best (Swamee et al., 2009). 

Table 7: Comparison between the calculated values of ξc at different 

vortex finder height. 

The pressure drop within a cyclone is a measure of the energy used by a 

cyclone and is closely related to the collection efficiency. Usually, the 

Vortex height, 

S (m) 

(Shepherd & 

Lapple, 1939)  

ξc  

(Casal & 

Martinez, 1983)  

ξc 

(Dirgo, 

1988)  

ξc  

(Coker, 

1993)  

 ξc  

0.00 12.6 10.3 0.0 7.4 

0.05 12.6 10.3 9.5 7.4 

0.10 12.6 10.3 11.95 7.4 

0.15 12.6 10.3 13.68 7.4 

0.20 12.6 10.3 15.06 7.4 
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collection efficiency of a cyclone is expected to be proportional to the 

pressure drop (Lim et al., 2004). Fig. 5 shows the relationship between 

the measured pressure drops and the overall collection efficiency. The 

measured pressure drop increased with the increase of vortex finder 

height at all inlet velocity; the maximum and minimum values at the 

minimum inlet velocity were 264.9 and 359.5 Pa at 0.0 and 0.2 m vortex 

finder height, respectively. While the maximum and minimum values 

were 2459.7 and 2686.8 Pa at 0.0 and 0.2 m vortex finder height, 

respectively at maximum inlet velocity. 

Fig. 5. Relationship between the measured pressure drops and the 

calculated collection efficiency at different vortex finder heights. 

The overall collection efficiency increased with the increase of pressure 

drops at 9.3 to 18.5 m/s inlet velocity and then slightly decreased at 18.5 

to 28.3 m/s. The above mentioned results may be due to aerodynamic 

properties of particle and Reynold's number at height inlet velocity. On 

the other hand, the pressure drop influenced by the vortex finder height 

and inlet velocity, while the collection efficiency influenced by inlet 

velocity and the vortex finder height of more than zero. An accurate 

operating condition of cyclone pressure drop is very important because it 
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relates directly to operating costs. A trade-off must be made between 

higher collection efficiency and low pressure drop of the cyclone. 

Therefore, the operation of cyclones at inlet velocity 18.5 m/s is the 

better operating condition due to high collection efficiency 96.4, 98.9, 

98.5, 98.3 and 98.7% and low pressure drop 1173, 1324, 1249, 1137 and 

1419 Pa at vortex finder height 0.0, 0.05, 0.10, 0.15 and 0.20 m 

respectively, across the cyclone.  

Reynold's number 

One of the problems in calculation of cyclone efficiency is the effect of 

flow character in cyclones. In general, flow type is turbulent in big 

cyclones, and assumed friction factors and corresponding results are 

meaningful. However, this is not the case for small cyclones in which flow 

and operational conditions, such as velocity, temperature, pressure, 

viscosity or cyclone diameter, may be more important and their effects 

may differ from cyclone to cyclone, since the flow can be laminar, 

turbulent or transitional as mentioned by Blachman & Lippmann (1974). 

  

Fig. 6. Reynold's number of the cyclone at different inlet velocity. 

Fig. 6 shows the Reynold's number Rec, Reann and Rein based on inlet 

velocity, and Reo based on outlet velocity. Overall, the Reynold's number 

more than 10,000 except Reo 8362 at outlet velocity 5.1 m/s showed a 

turbulent flow regime across the cyclone. 
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CONCLUSIONS 

 This study included a vast number of equations to calculate the 

pressure drop and separation efficiency of cyclones, generally 

established for operation at the ambient temperatures 293 K and inlet 

velocity 9.3, 11.5, 18.5, 25.4 and 28.3 m/s. 

 The overall collection efficiency was function to increase inlet 

velocity in the range from 9.3 to 18.5 m/s. The best inlet velocity was 

18.5 m/s where the overall collection efficiency were 96.4, 98.9, 98.5, 

98.3 and 98.7%, the pressure drop were 1173, 1324, 1249, 1137 and 

1419 Pa at vortex finder height 0.0, 0.05, 0.10, 0.15 and 0.20 m 

respectively. 

 None of the literature correlations predicted the pressure drop with a 

fair accuracy within the range of experimental operating conditions; 

except Cocker application based on the pressure drop coefficient (ξc) 

or Euler's number (Eu) at inlet velocity ranged from 9.3 to 18.5 m/s. 

 The maximum collection efficiency of the measured and predicted 

value were 98.9 and 99.9%, respectively at vortex finder height     

0.05 m and 18.5 m/s inlet velocity; while the minimum values were 

92.0 and 99.9%, for the measured and the predicted values, 

respectively at vortex finder height 0.15 m and 9.3 m/s inlet velocity. 

The maximum difference between the measured and the predicted 

value of collection efficiency was 7.9% while the minimum was 

1.0%. 

 In order to put the data into better use, the experimental data obtained 

in this study were compared with the existing theories. The Lapple 

model is easy to use and acceptable to define the collection 

efficiency. 
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 الملخص العربى

 وبية للسيكلونالوصلة التلسكرتفاع أل و ودخالتأثير سرعة 

 القمح الخشنة  ةغبار نخالفصل على 

 *محمد علي عبد الهادي 

كلينة  -تم تصنييه  ينق م نم السي سنة اليرا ينة  سيكلونكفاءة أداء لتقييم تم إجراء دراسة تجريبية 

يننق  ال  ننتم مة نن د كبيننر مننا ال هنناد    لتقيننيماسننتم ف يننق ا ،جامهننة مينناة ال ننوي  -اليرا ننة 

 .ال نيكلون ضنغ  الأنمفنا  ينق -الغبنار ال ج نع مطر حجم  - الكلية ج عالكفاءة بللتيبأ ال راجع 

، 5.5)الوصنلة التل نكوبية لل نيكلون رتفنا  أغبنار  كنمالنة الق نا المةنية جنراف  05تم اسنتم اف 

، 0...، 0...، 3.9)دخننننوه للسننننواء ال لننننو  ف(  سننننر ا   5..5   0..5، 5..5، 5.50

باسنتم اف يمالنة الق نا المةنية الغبنار لمطنر حجنم  لق التوالق. تم تقن ير  ف /  ( 9...   0.2.

الني  تنم اسنتم امس ا ينق ح ناء كفناءة الج نع الكلينة تبهنا  لي رينة  Euler's رمنم  Stock'sرمم 

Lapple's  طريقة Iozia&Leith's بسا  ال قاسة مه ليا .  أت ت ال قارنة بيا اليتائج ال تيب 

 .جامعة قناة السويس -كلية الزراعة -الهندسة الزراعية  قسم -استاذ مساعد  *
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 وقد توصلت الدراسة الي

  0... الننق 3.9كانننت كفنناءة الج ننع دالننة لييننادة سننر ة دخننوه السننواء يننق ال نن   مننا       

الج ننع كفنناءة يكانننت  ف /   0...دخننوه السننواء  سننر ةأيضنن  حيننك كانننت  . ف / 

   99..ال نيكلون  ضنغ   الأنمفا  ينق ،9٪..3   9..3، 0..3، 3..3، 2..3

  ينن  ارتفننا  الوصننلة التل ننكوبية لل ننيكلونب ننكاه 2.3.   99..   23..   9.2.

 . متر  لى التوالق 5..5   0..5، 5..5، 5.50، 5.5

   منع دمنة ال نيكلون  ضنغ  للأنمفنا  ينق أال هاد   ينق ال راجنع للتيبنأ  ما   يوج

إلنى مهامنن  ال  ننتي ة  Cocker مهادلنةسنتنياء ؛ باالتجربننةضن ا رننر ش تةنغي   الينة 

 3.9دخنوه السنواءسنر ة م   يق   Euler's numberرمم( أ  ξcانمفا  الضغ  )

 . ف /  0...حتق 

 ي  ،  لى التوالق ٪33.3   3..3  ال تيبا بساج ع ال قاسة الكفاءة كانت امصق مي ة ل 

بيي نا ف /   ،  0... اءدخوه هوف  سر ة  5.50 الوصلة التل كوبية لل يكلونرتفا  أ

 ينن   لننى التننوالق  ٪33.3  5..3  ال تيبننا بسنناج ننع ال قاسننة الكفنناءة كانننت امنن  مي ننة ل

بيي ننا كانننت  ف /  . 3.9 دخننوه هننواء سننر ة  متننر 0..5الوصننلة التل ننكوبية رتفننا  أ

ام   كانتبيي ا كان  ٪9.3ج ع الكفاءة ل  ال تيبا بسا اسةقالقيم ال  لفرق بيال امصق مي ة

 . ٪5.. مي ة

 جن   ينق ال راسنة ال  نتم مةال هناد   ال قاسة مع القيم ال تيبأ بسا منا  تم مقارنة القيم 

 . الج عا ستم اف  مقبوه لتح ي  كفاءة  كان سس  Lappleن وذج ان 


