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Abstract : Experimental results of pulsating pressure behavior inside a chamber have been confirmed by compu-
tational work. Inside-cylinder pressure shows unstable condition at low rpm. This is caused by plate-type suction valve.
It has effect up to inlet of the chamber. But trembling phenomenon is reduced as the pressure is enlarged by increasing
the rpm. Result comparison between experimental and numerical analysis shows pulsation reduction is affected by the
chamber. We can confirm that compressible effect of the working flow is shown at chamber inlet by increasing rpm. On
the other side, this effect is declined at chamber outlet by increasing rpm. It means outlet pressure is going on balance
with atmosphere pressure. Buffer plate-type chamber has efficiency of pulsation flow reduction.
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Fig. 1 Apparatus of experimental system
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(a) Chamber
Fig. 2 Experimental chamber model and institution of pressure
sensor

(b) Pressure sensor

Table 1 Experiment instruments for present experiment

Device Type Manufacture
Pressure sensor 4045A Kistler Ins., Corp.
Amplifier 3738 Kistler Ins., Corp.
BNC cables 4761A Kistler Ins., Corp.
Rotary encoder |E6C2-CWZ3E Omron Corp.
A/D board PCI 6013 |National Instruments Corp.
Varlablderif‘l;zquency G5 LG
Software Lab-veiw 6.1 |National Instruments Corp.

Table 2 Specification of air compressure

Model | Ke-asN | ORI |6 g5 Katiom’
pressure
Tank 125 2 Cylinder 370cc
volume volume
3HpQ2.2kW) | . _
Power 1/ 4P 220V Displacement 319 /min
Motor Charging
RPM 1789 i 125 £/ 240s
Type & .
i 9
Pulley dia, | A1 & 300mm | Weight 9%kg
Mot;li'apully 6 inch LYWrH  l1100%465%767mm
Pump KOHANDS
RPM 770 Manufacture Corp.
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Fig. 4 Pressure fluctuation through chamber for various
motor frequency
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Fig. 7 Pressure comparison of experimental and numerical
simulation for various frequency at point-3
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Fig. 8 Pressure comparison of experimental and numerical
simulation for various frequency at point-4

Table 3 Mean pressure comparison between experimental
and CFD Results

Mean pressure value [kPa]
20Hz 40Hz 60Hz
Exp. | CFD | Exp. | CFD | Exp. | CFD
P-2 102.50 | 102.47 | 103.78 | 103.83 | 105.41 [ 105.98
P-3 102.47  102.38 [ 103.74 | 103.61 | 105.36 | 105.49
P-4 101.87 | 101.69 | 102.24 | 101.99 | 102.80 | 102.55
P-5 101.76 | 101.51 { 101.91 | 101.66 | 102.18 | 101.96

Sensing
position
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Table 4 Maximum difference pressure between experimental

and CFD Results
Sensing Pressure value [kPa]
position 20Hz 40Hz 60Hz
P-2 1.55 2.67 3.78
P-3 1.12 1.62 2.81
P-4 1.18 2.02 231
P-5. 1.35 1.66 1.88

Table 5 Tolerance between experimental and CFD Results

Sensing Pressure value [kPa]

position 20Hz 40Hz 60Hz
P-2 1.52 2.59 3.60
P-3 1.09 1.57 2.67
P-4 1.16 1.98 226
P-5 1.33 1.64 1.86
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