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Abstract :

Compressed air represents an energy source and an force-transmission medium for brake systems on

medium-heavy and heavy-duty commercial vehicles. However, one disadvantage is the tendency of air to absorb
moisture in the form of water vapor. This water vapor condenses once the air, which is heated during compression,
cools back to ambient temperature upon emerging from the air compressor. The resulting condensation assumes the
form of moisture in pneumatic lines, air tanks, cylinders and valve assemblies and can have negative consequences for
the brake system and vehicle safety. The pneumatic systems on today’s vehicles are equipped with air dryers, in which
the supplied air is dried according to the adsorption principle. In the systems, the compressed air flows through a
granular desiccant with molecular sieves which captures the water molecules.
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Fig. 2 Air compressor 1 cycle(oft-load and on-load)
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Table 1 Vehicle specification

Items Specification
Cut off (bar) 9.3
Operating range (bar) 0.8~1.2
Regeneration volume ( £) 40£10%
Air tank volume ( £) 115
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Fig. 7 Actual measurement value(pressure vs. temper -ature

vs. time)

Table 2 Measurement vs. prediction

Items Measurement | Calculation Error
(%)
Cut off (bar) 9.3 9.3 -
Operating range (bar) 1.15 0.8~1.2 -
Vehicle rotation (rpm) 1,022 1,100 -
Air consumption ( ¢ /min) 91 90 -
Regeneration time (sec) 24 20 -
Regeneration volume ( £) 50 44 13
Duty cycle (%) 73 70 43
Off-load time (sec) 26 27 3.7
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Fig. 8 Pressure vs. off-load time
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Table 3 Before vs. after (oft-load time)

Items Before After
Cut off (bar) 9.3 9.3
Operating range (bar) 0.8~1.2 1.0~1.4
Regeneration volume ( £) 40£10% 45+10%
Duty cycle (%) 70 67
Off-load time (sec) 27 43
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