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Abstract

The reciprocating type hydrogen compressor is for high pressure and volume. However this type
compressor makes pulsation caused by mechanical characteristic. This type compressor also makes
noise and vibration that cause negative effect to machine and working condition. Therefore, diagnosis
and countermeasure are needed to decrease vibration for safety on hydrogen compressor. therefore in
this paper, the numerical analysis and vibration measurement is conducted in order to investigate
vibration characteristic and to evaluation vibration condition, Respectively
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Fig. 1 Analysis Process of Hydrogen Compressor

. gl

Fig. 2 Finite Element Modeling
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Table. 1 Mode Natural Frequency

Non Pipe Add Pipe

Mode | AEle] a-f | Mode |AElS a7

%18 (Hz) %185 (He)
1 52.89 1 63.67
2 58.20 2 74.52
3 60.28 3 210.72
4 60.60 4 233.75
5 210.33 5 249.82
6 233.41 6 259.74
7 261.33 7 295.74
8 300.08 8 312.83
9 318.08 9 324.41
10 330.66 10 347.20
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Fig. 3 5th Frequency Mode of Hydrogen
Compressor Without Pipe (210.33Hz)
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Fig. 4 3rd Frequency Mode of Hydrogen
Compressor With Pipe (210.72Hz)
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Fig. 5 Fixing Position at Modeling
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Fig. 6 Forced Vibration Response for X-Axis
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Fig. 7 Forced Vibration Response for Y-Axis
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Fig. 8 Forced Vibration Response for Z-Axis
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Table. 2 Specification of Reciprocating

Compressor
CAPACITY 800 Nma3/hr
SUCTION PRESS. 2.452 MPa G.
DISCHARGE
19.614 MPa G.
PRESS.
POWER 110 KW

ISO

2
10816/6= %83t} SFA|WF ISO 10816/62] 73
l o F

N 32 o

o
Bahek 2o Holg)
Fornw dAA HdolA I1SO 10816/6< H<ts)
71 918 A4E VDI 3838<% A& &t 17
al 2o A =dl A%l KS B 63512 A&
skl

Table. 3 Vibration Permission of Reciprocation
Piston Compressor (100kW over, VDI 3838)

Vibration | Vibration Vibration
Foundation zf:;(: displacement | velocity acceleration

s(m) | v (mmfs) | a (mis?)
High- | 120 to

<280 <18 <28
tuned 3000
Low- | 300 to

<450 <28 <44
tuned 3000

s 2 AS55Ad AMHEE Y == Pulse
3560(B&K SV), VIBROTEST 60(B&K Vibro), 7}
SEA e} mlolA R FEoIH, Zhzto]l A2 Table
29} i,

~—

Table. 4 Factor of Pulse and Sensor

Pulse 3560(B&K SV),

A& %] .
VIBROTEST 60(B&K Vibro)
Type Sensitivity
0.988 pC/ms-1
4371 (11718) pC/ms
& (9.69 pC/g)
A 1arge 4371 (11719) L05 pCms—l
ccelerometer (9.84 pC/e)

3.117 pC/ms-1
4382 (11037)
(30.56 pC/g)

4189-1-001 (2477633)| 25.8dB re 1V/Pa

Microphone
4189-1L-001 (2377640)| 27.3dB re 1V/Pa
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Fig. 9 Vibration Measurement Point (The Front
Side)
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Fig. 10 Vibration Measurement Point (The
Upper Side)

Fig. 11 Vibration measurement direction
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N Table. 5 Vibration Measurement Result

i g Measu X Y z

ing | g | v|ial|ls|v|)al|s|v]|a
PoiNt | (um) |(mm/s)|(m/s2 )| (m) |(mm/s)|(m/s2)| (um) [(mm/s)|(m/s2)

R,3,316.55(1.47|1.24]12.92|0.87|1.29(5.27(1.31|1.11

R,2,315.21(1.16|1.09|2.85|0.72|1.30

R,1,312.73/0.45|0.50({1.30|0.33|0.67|4.71|1.21| 0.9

R,3,213.50{1.27]|1.56(4.19]0.95|1.44(4.09|1.62|1.69

R,2,215.32/1.64|1.84[4.06|1.04|1.97|6.91|2.05| 2.1

R,1,313.23/0.83|0.95|3.05|0.74|0.99

R,3,117.05/2.02|1.89|7.76|1.56|1.66|3.66|1.70|1.52

R,2,116.19|1.52|1.39

R,1,112.88/0.55/0.56/2.11| 0.5 |0.71]4.18(1.78|1.18

L,3,3|6.53{1.95|1.64|5.67|1.71|1.92|5.73(2.07|1.41

L,2,315.48/1.59|1.38

L,1,3]1.67/0.47]0.63|1.50|0.48(0.75|4.51|1.65|1.43

L,3,215.65(1.90(1.71|3.47|1.45(1.63|4.08|1.64|1.63

L,2,214.52{1.33(1.37|2.27|1.38(1.63|3.20|1.37|1.59

L,1,312.28/0.70(0.82|1.26|0.65|0.87

L,3,1]5.90/1.87|1.54|3.18|1.34(1.67|3.98|1.48|1.35

L,2,114.68{1.46(1.34|2.90(1.17|1.56

L,1,111.67{0.48{0.60|1.60|0.40(0.73|3.14|1.08|0.98

Table. 6 Noise Measurement Result

33 =8 A1} Point Data (dB(A)/20p Pa)
Table 5& 293719 2% =4 Ao}, C 82.5
=4 A3 HAxA gol vehbs 99X W9l c2 83.7
A% X-% R31 YANA 7.05um, HEE Z-% C3 81.5
13,3014 2.07mm/fs, 183 7FEEE Z-% R2.2 C4 81.8
ANA 21m/2BER AW o7 VDl 3838 KU} C5 79.4
A e M1 81.3
Table 6= AS=HAlolt}), tRie =% M2 78.0
%’M M= KS FZolA 583t 80 dB H= M3 86.1
= 38 W9l ool U M3el AS e 9
A wo Ao Ag & 5 grk ol M3 7 LA =
$ el 9@ Fe] frel gE 29
o1ako]] o]3F A o Az g},
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