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Experimental Investigation on Air Consumption and Pressure
Wave Propagation inside A Filter Bag of A Dust Collector
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Abstract This experimental investigation is concerned with the relationship between the electrical-on time of a
solenoid which is located on the top of a pulse valve and air consumption of a dust collector. For the air
consumption per pulse would be one of major factors affecting the operating cost of a dust collector, more
attention is needed on the behaviour of a pulse valve. A pulse jet is blasted into a bag filter as the diaphragm
valve opens and inflates a bag filter. This air-blast breaks up the dust layer and cleans the filter by dislodging
dust cake. It is interpreted in this research that the cleaning filter is done by the impulse of a pulse jet. Hence,
the magnitude and fluctuation of the dynamic pressure is measured using by a dynamic pressure sensor and the
impulse is obtained by integrating dynamic pressure variation against time. Through this experimental work,
conclusions are drawn implementing magnitude of averaged impulsive pressure per pulse or pressure impulse per
unit volume of consumed air.
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1) Blow tube

2) Clean air exhaust
3) Filter housing

4) Filter bag

5) Dirty air intake
6) Dust collector hopper
7} Dust lock

8) secondary air

9) Air tank (header)
10) Pressure switch
11) Pulse valve

12) Pilot air pipe

13) Valve block

14) Timer

15) Filter cage

[Z18] 1] Basic structure of a dust collector.
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[Z18 3] Variation of header pressure and displacement

of diaphragm in pulse valve.
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{22l 4] Effect of electrical-on time on air

consumption per pulse.
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{12I5—-1] Dynamic pressure variations at measuring
position 0.2m for different electrical-on
times: (a)110ms, (b)220ms and (¢)330ms
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[118!5~2] Dynamic pressure variations at measuring
position 1.0m for different electrical-on
times: (a)l10ms, (b)220ms and (c)330ms
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[385-3] Dynamic pressure variations at measuring
position 2.0m for different electrical-on
times: (a)110ms, (b)220ms and (c)330ms
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[12!5—-4] Dynamic pressure variations at measuring
position 3.0m for different electrical-on
times: (a)110ms, (b)220ms and (c)330ms
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[22!5-5] Dynamic pressure variations at measuring
position 4.0m for different electrical-on
times: (a)110ms, (b)220ms and (c)330ms
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