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ABSTRACT

This study considered the internal flow considering the internal shape of the CNG filling nozzle, which is
widely distributed in Korea. The CNG filling nozzle is the last part to pass through in the CNG filling
process and has a significant influence on the filling efficiency. The mechanism was identified by
disassembling the CNG filling nozzle and performing a flow analysis according to the mechanism.
Consequently, the energy loss owing to eddy currents in the flow was determined, and modeling was
proposed to reduce the energy loss by simplifying the shape and parts.

Keywords : Flow Simulation(f7Z AlS2{|0|4), Compressed Natural Gas(2EH017t2A) Compressed Natural
Gas Charge(AFHATIASH), CFD(H &7 A8 AY), Pressure Drop(2t242Ztst)
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Fig. 4 Velocity distribution at the inlet and streamlines
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Fig. 5 Improved model of CNG charger

Fig. 6 Design parts mesh using Solidworks
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Fig. 7 Fillable pressure at 190bar injection

Table 1 Fillable pressure at 190bar injection

Fig. 9 Required pressure at the end of charging

Table 2 Required pressure at the end of filling

Interval Tank Pressure Charger Pressure Interval Tank Pressure Charger Pressure
Before Revision 162.50 bar 190 bar Before Revision 190 bar 226.73 bar
1.0 mm 174.24 bar 190 bar 1.0 mm 190 bar 206.82 bar
1.5 mm 178.40 bar 190 bar 1.5 mm 190 bar 202.71 bar
2.0 mm 177.71 bar 190 bar 2.0 mm 190 bar 203.43 bar
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Table 3 AISI 3016 properties

Properties Metric
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Fig. 10 Result of structural analysis of parts

Table 4 Compressor operation pressure range

Interval Comg;essor Comgg:ssor ng;ag;i:on
Before Revision 190 bar 226.73 bar 36.73
1.0 mm 190 bar 206.82 bar 16.82
1.5 mm 190 bar 202.71 bar 12.71
2.0 mm 190 bar 203.43 bar 13.43
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