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Results 

 

Table 1. Descriptive statistics of the concentration of respirable 

dusts according to different occupational units 

Occupational unit 
Respirable concentration (mg/m3) 

N Mean SD Min Max 

Ball mill 13 2.43 3.80 0.49 14.95 

Electricity 3 0.98 0.25 0.74 1.23 

Packing 30 0.58 0.31 0.05 1.23 

Press 7 1.40 0.52 0.98 2.45 

Glaze line 3 0.41 0.28 0.25 0.74 

Lift truck driver 4 0.98 0.53 0.49 1.72 

Supervisor 6 0.49 0.22 0.25 0.74 

Crusher 9 13.04 26.34 1.23 82.84 

Ferrite 8 1.62 0.67 0.98 2.94 

Maintenance 10 1.69 1.56 0.74 5.88 

Table 2. Descriptive statistics of the concentration of inhalable 

dust for the separated occupational units 

Occupational  
unit 

Inhalable concentration (mg/m3) 

N Mean SD Min Max 

Ball mill 13 29.02 32.55 4.17 110.42* 

Electricity 3 4.65 1.54 2.92 5.83 

packing 30 7.86 13.90 0.63 70.42 

Press 7 32.14 40.95 3.54 120.00* 

Glaze line 3 1.74 0.84 1.25 2.71 

Lift truck driver 4 2.29 0.45 1.67 2.71 

Supervisor 6 7.19 8.71 0.42 21:04 

Crusher 9 84.88 129.31 3.33 383.13* 

Ferrite 8 25.86 46.73 2.50 138.54* 

Maintenance 10 10:44 9.02 1.67 26.04 

* Filter was overloaded 

 

Table 1. Clustering of occupational units based on inhalable 

(Cinhalable), respirable (Crespirable) and interaction of both size definition  

(Crespirable & Cinhalable) 

Occupational  
Unit 

CInhalable CRespirable 
CRespirable&  

CInhalable 

Crushing 2 2 2 

Glaze line 3 1 3 
Electricity 1 1 3 

Lift Truck Driver 3 1 1 

Packing 1 1 1 

Maintenance 1 3 1 

Supervisor 3 1 3 

Ball Mill 3 3 1 

Ferrite 3 3 1 

Press 3 3 1 
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Figure 1. Clustering dendrogram based on Cinhalable & Crespirable by using Ward's linkage 

 

 

 

 
Figure 2. Box plot of inhalable and respirable particulate concentration distribution in different unit 

 

 [
 D

O
I:

 1
0.

18
50

2/
ao

h.
v3

i2
.6

71
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 a
oh

.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
24

 ]
 

                               4 / 7

http://dx.doi.org/10.18502/aoh.v3i2.671
https://aoh.ssu.ac.ir/article-1-99-en.html


Cluster Analysis for Airborne Exposure Assessment  

336 

 
Figure 3. cluster plot for k-means 

 

 

Discussion  
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