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Basing on gained experience the test stand has been modernized by use of CIP-10 gravi-
metric dust measuring devices for the measurement of respirable fraction and total fraction of 
dust at the outlet of the spraying chamber (Rojek, 2011). Optical dust measuring devices, which 
enabled continuous recording of changes of dust concentration in time, were also installed in the 
stand. The measurements taken with use of air-and-water spraying system showed that effective-
ness of reduction of respirable dust concentration was 67÷69% (Fig. 4), while the effectiveness 
of reduction of total dust concentration was in the range 72÷85,5% (Fig. 5). Analysis of tests 
results showed that effectiveness of dust control depended on supply parameters of spraying 
system. Water supply pressure was of about 0.55 MPa, while air supply pressure was in the 
range 0.5÷0.65 MPa.

The tests enabled comparing the effectiveness of reduction of respirable and total dust 
concentration when using the water spraying and air-and-water spraying in the same conditions. 
From the tests it results that for reduction of total dust concentration both types of spraying 
installation show similar effectiveness. However, water spraying requires about five times more 
water than air-and-water spraying system. As regards reduction of respirable dust concentration 
only the tests with use of air-and-water spraying system were carried out. The effectiveness of 
control of dust respirable fraction varied from 67% to 68%.

Fig. 3. Characteristics of effectiveness of dust control in a function of water flow intensity, 
1,2,3 – water nozzles, 4 – air-and-water nozzle (Rojek, 2011)
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Fig. 5. Effectiveness of dust control in a function of air flow intensity 
and water flow intensity ratio – respirable dust (Rojek, 2011)

Fig. 4. Effectiveness of dust control in a function of air flow intensity 
and water flow intensity ratio – total dust (Rojek, 2011)
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As it results from the conducted tests, during shearer mining in the direction opposite to ven-
tilation airflow (Fig. 7), with use of air-and-water spraying system, the concentration of respirable 
dust at the shearer’s operator stand was equal to 20 mg/m3 and the concentration of total dust was 
there equal to 713 mg/m3. In the case of water spraying system the concentration of respirable 
dust was equal to 25 mg/m3 and the concentration of total dust was equal to 1079 mg/m3. At the 
longwall outlet (Fig. 8) during use of air-and-water spraying system the concentration of respir-
able dust was equal to 10 mg/m3 and the concentration of total dust was equal to 34 mg/m3, while 
during use of water spraying system the concentration of respirable dust was equal to 15 mg/m3 
and the concentration of total dust was equal to 75 mg/m3. 

Fig. 7. Comparison of effectiveness of dust control with use of air-and-water and water spraying systems 
at the shearer operator’s stand during mining in the direction opposite to the ventilation airflow
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in the direction opposite to the ventilation airflow
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From the above measurements it results that in the case of mining in the direction opposite 
to the ventilation airflow the effectiveness of dust control with use of air-and-water spraying 
system at the shearer’s operator stand was higher than the effectiveness of dust control with use 
of water spraying system by 20% for respirable dust and by 34% for total dust. The effective-
ness of dust control with use of air-and-water spraying at the longwall outlet was higher than 
the effectiveness of dust control with use of water spraying system by 33% for respirable dust 
and by 55% for total dust. 

Significantly lower dust concentration was recorded in the case of shearer mining in the 
direction of ventilation airflow. At the shearer operator’s stand when using air-and-water spraying 
system the respirable dust concentration of 6 mg/m3 and the total dust concentration of 101 mg/m3 
were recorded, while during operation of water spraying system in the shearer recorded concen-
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tration of respirable dust was equal to 16 mg/m3 and the concentration of total dust was equal to 
430 mg/m3 (Fig. 9). At the longwall outlet the concentration of respirable dust of 11 mg/m3 and 
the concentration of total dust of 26 mg/m3 were recorded when using air-and-water spraying 
system, while during use of water spraying system the concentration of respirable dust was equal 
to 23 mg/m3 and the concentration of total dust was equal to 47 mg/m3 (Fig. 10).

During shearer mining in the direction of ventilation airflow the effectiveness of dust con-
trol at the shearer’s operator stand when using air-and-water spraying system was higher than 
effectiveness of dust control during operation of water spraying system by 62% for respirable 
dust and by 77% for total dust, while at the longwall outlet it was higher by 52% for respirable 
dust and by 45% for total dust. 

The other tests on effectiveness of dust control with use spraying installation (KOMAG, 
2011) were carried out in a vicinity of the conveyor transferring point (Fig. 11). The conveyor 
transferring point was placed at the roadways crossroad. Run of mine was transported in the 
direction opposite to the ventilation airflow. Dust concentration was measured in a situation 
when air-and-water and water spraying installations were used as well as when there was no 
spraying. The measurements were taken at three points. The first one was at the personnel stand 
the other two were placed in a distance 5 to 7 m from the conveyor transferring point on height 
about 60 cm above the belt. 

In the result of measurements (Table 3) dust concentration in the specified points was de-
termined and efficiency of dust control at the conveyor transferring point using air-and-water 

Fig. 8. Comparison of effectiveness of dust control with use of air-and-water and water spraying systems 
at the longwall outlet during mining in the direction opposite to the ventilation airflow
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Fig. 9. Comparison of effectiveness of dust control with use of air-and-water and water spraying systems 
at the shearer operator’s stand during mining in the direction of ventilation airflow

Fig. 10. Comparison of effectiveness of dust control with use of air-and-water and water spraying systems 
at the longwall outlet during mining in the direction of ventilation airflow
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Dust concentration at the longwall outlet during mining 
in the direction of ventilation airflow
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Fig. 11. Arrangement of CIP-10 at the conveyor transferring point at the roadway crossroad

spraying curtain and with use of water spraying pack used so far in the mine was calculated. 
Also effectiveness of air-and-water spraying installation in relation to water spraying installation 
was calculated. 

When air-and-water spraying curtain was used, the concentration of respirable dust was 0.8 
mg/m3 at the measuring point No. 1 and 1.9 mg/m3 at the measuring point No. 3. When water 
spraying installation was used, the concentration of respirable dust at the measuring point No. 
1 was 8.3 mg/m3 and at the measuring point No. 3 was 9.7 mg/m3. When there was no water 
spraying, the concentration of respirable dust at the measuring point No. 1 was 8.6 mg/m3. At 
the personnel stand – the measuring point No. 1 (Fig. 12), when using air-and-water spraying 
system, the concentration of respirable dust was reduced to the value 2.5 times lower than MAC, 
reaching the effectiveness of dust control near 91%. The water spraying system, used so far with 
the effectiveness of over twenty times lower, enabled to reduce respirable dust concentration only 
by about 4.4%. Efficiency of total dust control with use of air-and-water spaying system was 
about 80% and with use of water spraying it was lower and it was equal to 50%. 

At the measuring point No. 2 efficiency of total dust control with use of air-and-water 
spaying system was about 90% in relation to water spraying installation. At the measuring point 
No. 3 effectiveness of total dust control with use of air-and-water spaying system was 61%, and 
in the case of water spraying was about 38%. Effectiveness of respirable dust control with use 
of air-and-water spaying system was about 80% in relation to water spraying system.
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TABLE 3

Measurements of airborne dust concentration at conveyor transferring point with the ventilation 
direction opposite to transportation direction 

Dust fraction

Type of spraying Effectiveness of 
air-and-water 

spraying to 
water spraying 

[%]

Effectiveness 
of air-and-

water spraying 
[%]

Effectiveness 
of water 

spraying [%]
Air-and-

water Water Without

Measuring point No. 1
Respirable [mg/m3] 0.8 8.3 8.6 90.3 90.7 4.4

Total [mg/m3] 12.1 30.3 60.6 60.1 80.0 50.0
Measuring point No. 2

Respirable [mg/m3] - - - - - -
Total [mg/m3] 8.0 22.5 - 89.6 - -

Measuring point No. 3
Respirable [mg/m3] 1.9 9.7 80.0

Total [mg/m3] 19.1 30.4 49.5 37.1 61.3 38.5

Fig. 12. Comparison of dust control effectiveness with use of air-and-water spraying system 
and with use of water spraying system at the conveyor transferring point

Dust concentration at the conveyor transferring 
point on the operator stand 
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