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Study on the Optimal Design of the Nozzle Shape of the 700 bar
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ABSTRACT

In this study, we analyze the flow characteristics according to the internal shape of a 700bar hydrogen
charging gun for hydrogen electric vehicles. When charging hydrogen, it receives a high-pressure charging
pressure. At this time, we analyze the flow characteristics according to the shape of the nozzle and find the
shape of the nozzle that minimizes energy loss. Ultimately, the optimal design of the nozzle was obtained by
comparing the pressure difference between the inlet pressure and outlet pressure under a fixed mass flow
condition.

Keywords : Flow Simulation(7& A|&20[4), Hydrogen(3=2>), Hydrogen Refueling(F=257%), CFD(H&H7
|5 A1), Pressure Drop(2t212tsth)
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(b) Perspective view of hydrogen refueling gun

Fig. 1 Conventional hydraulic quick coupler
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Table 1 Information of 4 kinds of nozzle design

Nozzle Modeling
Shapes -
Angle(°) 30 50
Shapes -
Angle(°) 70 90

>

Fig. 2 Shape of nozzle

—

Fig. 3 Flow line of hydrogen refueling nozzle
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Table 2 Stainless 316L properties

Properties Metric
modulus of elasticity 193 GPa
Poisson’s ratio 0.3

Density 8000 kg/m?
Tensile strength 480 MPa
Yield strength 180 MPa

Table 3 Maximum stress for 4 types of nozzle

Angle Max. Stress Yield Stress
30° 288.7 MPa 180 MPa
50° 132.4 MPa 180 MPa
70° 134.5 MPa 180 MPa
90° 136.0 MPa 180 MPa
o 75 150 225 300

von Mises (N/mm~*2 (Mpa))

(a) 30

(b) 50

(©) 70

(d) 90
Fig. 4 Stress distribution at flow pressure of 70MPa
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Table 3 Boundary conditions for flow simulations

Angle(®) {:Iil:sv(i/[gig Pres(ztllif(tbar)
30 0.02 500
50 0.02 500
70 0.02 500
90 0.02 500

Table 4 Inlet pressure of nozzle

(©) 70

(d) 90
Fig. 5 Results of static pressure contour

Angle(°) Inlet Pressure(bar) Table 5 Analysis result of nozzle shape
30 533.02 Angle(°) Max.Stress (MPa) | Inlet Pressure(bar)
50 529.13 30 288.7 533.02
70 535.33 50 132.4 529.13
90 550.06 70 134.5 535.33
90 136.0 550.06
| | N »
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Fig. 6 Analysis result graph of nozzle shape
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