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model of the sedimentation tank was carried out. The 
graphical curves of deposition of the suspended particles 
depending on the time of settling in conditions of differ-
ent depth of the deposition zone and average deposition 
rate of suspended solids (or hydraulic size of particles) 
were graphed. The deeper is the deposition zone, the 
longer is the settling time and the worse becomes the ef-
fect of waste water treatment. At the same time, with the 
increase of height of the deposition zone, the hydraulic 
size of suspended particles, falling to the bottom of the 
sedimentation tank model increases, and the waste water 
clarification becomes less effective. 

Originality. Graphical and analytical dependences 
between the time of settling of suspended particles in the 

experimental model of the horizontal sedimentation tank 
of improved construction and its depth, and average de-
position rate of suspended solids (or hydraulic size of 
particles) were obtained.  

Practical value. Obtained curves of deposition of 
suspended particles in waste water allow us to optimize 
the process of the mine water treatment in horizontal se-
dimentation tanks of the improved construction. 

Keywords: mine water, horizontal sedimentation 
tank, hydraulic size of particles, efficiency of waste water 
treatment 

. .
. . .  29.09.11 

 622.807.54 

. . , - . . , .,
. . ,
. . , . . , .

 „
“, . , ,

e-mail: golinko@nmu.org.ua 

9-10
-

V.I. Golinko, Dr. Sci. (Tech.), Prof., 
I.O. Luts,  
Ye.A. Yavorskaya, Cand. Sci. (Tech.), Assoc. Prof. 

State Higher Educational Institution “National Mining University”, 
Dnipropetrovsk, Ukraine, e-mail: golinko@nmu.org.ua 

RESERCH OF AIR AND DUST BALANCE IN INCLINED SHAFT  
OF THE MINE N.9-10 AT MANGANESE DRESSING PLANT

. -
-

. .
. -

: -
,

.
 120 .

-4 -18 -
.

. , -
 (1,3–2,0)  (6,3–7,5) . -

-
.

. -
, - .

. -
.

.
.

: , , , , ,

. 2  9–10 -
-
.

                                          
© . ., . ., . ., 2012 

, -
.

,
 14–15. , -



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3 99

Е К О Л О Г І Ч Н А  Б Е З П Е К А ,  О Х О Р О Н А  П Р А Ц І

,
-

.
.

-
, -

,
- .

-
-

.  – -
,

 ( )
-31,5. 

-
-

.
 2 120  720 ,

 360 .

( )
38,2 , ,

 1,96 .
-
-

 ( . 1). 

.1. : 1– ; 2–  150 ; 3–  300  ( -
); 4– ; 5–  350  ( )

.

,
.

.
-

 ( ). 

, , -

.
,

,

.
, -

.
,

, -
 1 

2,6 / ,
 10,8  23,6 /c.

-
,

.
,

, -
 3,3 / .

 9–10 

. -

. . -

.
-

.

: -
, -

 ( ). -

 150 .
.

, -
 (1,3–2,0) -

 (6,3–7,5) .

, -
-

,
 1,3  4,3 -

 4,3  9,0 -
. -

.

,
 75%. 



100  ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3

Е К О Л О Г І Ч Н А  Б Е З П Е К А ,  О Х О Р О Н А  П Р А Ц І

. 2 

-
.

. 2. -

-
: N – -

, ; L – , ; 1–15 – 

.
, -
,

, ,
,

, -
.

, -
-

.

, ,
-

,
, ,

 [2]. 
, -

,
, -

-
.

.

: ,
, -

, . .[1]. 
, ,

, -
, , -

. -
dl dN

, (1) 

k – .
 (1)  l, 

, (2) 

 –  l = 0. 
, -

,

, (3) 

b – ,
.

 (3) , -
.

( . 3) -
.

. 3. 

:  – 

; L – ,

-

 (4) 

=1,2
=1,05 .

. -
-

.
.

- -
-

.



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3 101

Е К О Л О Г І Ч Н А  Б Е З П Е К А ,  О Х О Р О Н А  П Р А Ц І

,
.

,
, :

, ,
.

 / References 
1. . . -

 / . ., . ., . .
//  – , 2003, 

12 – . 57–61. 
Golinko, V.I., Kyzminov, K.V. and Kolesnik, V.Ye. 

(2003), “Research of dynamics of dust content in air in 
drifts of manganese mines”, Naykovyi visnyk Natsional-
noho hirnychoho universytetu, Dnepropetrovsk, no.12, 
pp. 57–61. 
2.

 / 
[ . ., . . .] // -

-  / -
, -

-
 – 

: , 2003– 5 – . 42–47. 
Kyzminov, K.V. and Gladir, V.V. (2003), “Deposi-

tion of spills on belt conveyors and their influence on 
mine atmosphere dustiness level”, Okhorona pratsi ta 
navkolyshnoho seredovysha na pidpryemstvakh hirnicho-
metalurhiynoho kompleksu, published by Minprompoliti-
ki Ukrainy, Ukrainskiy derzavniy naukovo-doslidniy in-
stitute bezpeky pratsi ta ekologii v girnichorudniy i meta-
lurgiyniy promislovosti, Kryvyi Rig, Ukraine, no.5, 
pp. 42–47. 

.
-

.

. -
-
-

: -
, , -

.

 120 .

-
-4 -18 -

.
. ,

(1,3-2,0)  / 3  (6,3-

7,5)  / 3 .
-
-

. -
-

.
-

, -
-

.
. -

.
.

-
.
: , , -

, , ,

Purpose. To find ways of dusting control optimiza-
tion by studying the aerodynamic state in an inclined 
shaft at various modes of ventilation during transport of 
manganese ore by a band conveyor. To study the laws of 
dust deposition intensity.  

Methodology. The methodology of the industrial re-
searches of dust balance in an inclined shaft includes de-
termination of air dust content in three points of the in-
clined shaft: above the transported material surface, un-
der loose band of the conveyor and in the area between 
belt conveyor body and wall of the inclined shaft. Dust 
content of air was defined at the entrance into the in-
clined shaft and then after each 120 meters along the full 
length of the shaft. Determination of air dust content in 
inclined shaft was carried out by method of external fil-
tration using -4 aspirator with filter - -18 
with subsequent weighing of dust on filter.  

Findings. The results of the research showed that air 
dust content in working passage increases from 1.3–
2.0 mg/m3 at the entrance into the inclined shaft to 6.3–
7.5 mg/m3 in lower part of the shaft. These results allow 
selecting the most optimal method of dust elimination 
from an inclined shaft. Removal of deposited dust requires 
additional costs and leads to secondary dust formation of 
deposited and dried dust. It is necessary to create means to 
avoid sticking of ore to the band and mechanized removal 
of spilled ore. In order to achieve that it is required to 
study physical-mechanical properties of manganese ore.  

Originality. The laws of dust formation under 
branches of the band conveyor depending on its length 
and season of the year were studied.  

Practical value. The study of dust deposition rates 
contributes to development of the ways and means of 
prevention of manganese ore sticking to the band. 

Keywords: air exchange, conveyor, dust discharge, 
atmosphere, temperature, shaft 
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