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TCorresponding author :
cysong@mnu.ac.kr Abstract >> In this study, design parameter exploration based on finite element

_ analysis was performed to find the optimal shape of bellows, the key component
Ei\fzzzd ;SDSZi:r:ebZr,ng)g ,  of compressor-embedded refueling tank for a newly developed hydrogen refuel-
Accepted 7 February, 2024 ing station capable of high-pressure charging above 900 bar. In the design para-

metric study, the design variables took into account the bellows shapes such as
contour radius and span spacing, and the response factors were set to the max-
imum stress and the gap in the contact direction. In the shape design of the com-
pressor bellows for hydrogen refueling station considered in this study, it was
found that adjusting the contour span is an appropriate design method to im-
prove the compression performance and structural safety. From the selection of
optimal design, the maximum stress was reduced to 49% compared to the initial
design without exceeding the material yield stress.
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Fig. 1. Compressor bellows inside hydrogen storage tank
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Fig. 3. Finite element modeling for unit cell of bellows
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Table 1. Material properties of bellows 09574
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Yield strength [MPa] 1,523 o (b) Von-mises stress contour
Elongation 20% Fig. 4. Structural analysis results for initial design
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Table 2. Parameter and variation range

Case 1 Case 2 .
No. . Variation range
(contour radius) | (contour span)
1 Rp500 #1 span
2 Rp501 #2 span
3 Rp502 #3 span
4 Rp503 #4 span
5 Rp504 #5 span
6 Rp505 #6 span
7 Rp506 #7span | 20%<initial
dimension <
8 Rp507 #8 span +20%
9 Rp508 #9 span
10 Rp509 #10 span
11 Rp510 #11 span
12 Rps511 #12 span
13 Rp512 -
14 Rp513 -
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Table 3. Variation ratio of final parameter results

No. Case 1 Case 2
(contour radius) (contour span)

1 0.0% -19.9%
2 0.0% -10.9%
3 -9.8% -4.9%
4 0.0% 1.9%
5 0.0% 4.2%
6 -11.3% -4.4%
7 17.8% 12.1%
8 18.7% -11.4%
9 0.0% -2.3%
10 14.4% -5.1%
11 0.0% 15.9%
12 0.0% -13.2%
13 -12.9% -

14 18.7% -
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edianeess Min. distance' | Max. stress’ Status
[mm] [MPa]
Initial design 0.00 1,969 Fail
Case 1 0.00 2,036 Fail
Case 2 0.03 1,008 OK

! Allowable range: 0.0 mm < Min. distance < 0.05 mm
% Allowable stress: Max. stress < 1,523 MPa
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