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Snubber Analyzation and Vibration Measurement Estimation of
Reciprocating Type Hydrogen Compressor
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Abstract

The pulsation of a reciprocating type hydrogen compressor is occurred from the mechanism and this
pulsation makes much noise and vibration. To reduce this pulsation, snubber is usually installed on
that. To maintain the efficiency in the reciprocating type hydrogen compressor, the pulsation and
vibration should be reduced. so it is necessary to research about the characteristic of pulsation and
vibration. Therefore in this paper, the vibration characteristic of the snubber is analyzed in the base of
optimized modeling condition through the flowing analysis of existing snubber. The prototype of
reciprocating type hydrogen compressor is analyzed with numerical analysis. And making sure the
present condition of hydrogen compressor through measurement of vibration and noise, and then it is
established that the vibration characteristic data base on numerical analysis which will be develope.
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Fig. 1 Geometry of the snubber model

Table 1 Model specification

Cases input2} output| outputZ} bottom
2H(A) 24 (B)
original -130mm 375mm
10-01 0 375mm
10-02 100mm 475mm
10-03 200mm 575mm
10-04 300mm 675mm
10-05 400mm 775mm

o5 A R original?} 10-01~037k4 & 33k
HE7b 10-049F 05 23 R =4 540Hz~
560Hz= UEFES o 5

7] W el W& 0.0377~0.0314mm
2 sl gdd AS & U} o] original
7} 10-01~03 case= =7 Fo]Z 9| wiiEe] 2
b BEOA $F7|o] ART W d%s
ACOR AtmEt) AR 10-042F 05°] 7%
o] Z7b A AAE] $kF7]9) o] &
S &S] wiel U eR ko] AA
B o8 Als FTh

o

oo 4o
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Table 2 Natural frequency of all cases

mode|Original| 10-01 | 10-02 | 10-03 | 10-04 | 10-05

224.0 | 185.6|210.4| 239.8 | 270.9 | 299.8
431.7 |319.4 | 377.1|457.4 | 540.8 | 551.4
556.3 | 559.6 | 558.5 | 559.5 | 588.9 | 680.8
694.4 | 673.1|678.1|648.9| 685.6 | 737.7

811.1 | 823.3|812.6|803.1 | 804.9 | 826.1

g wWwWIN |-

Fig. 2 12Mpa, 180~600Hz= 7}%13F 7} case<]
SF71e FugEsHE Bluagt ot Aidis
A B 10-01~032] 9 original 2.t} A5 H
o] ZtAl YERal 10-049F 05%= A YERUE
A& B F7F Atk °]& 10-01~03& &7 T
b - we] sk v%ate] moded Ao}
F7) wol W e Ao And
webd #% Aol o8 g £as 9%
EAgre] HA3t NHE 45719 AF 5

o o

3y S7F & ¢ e AS & 5 vk

flo rﬁ

ojtt. ol AWHEW w¥o d3F& @o] W
10-01-52 (mode 3), 10-01-25 (mode 5),
(mode 5), 10-01-40 (mode 4), 10-01-60 (mode 3)<
Avuw 4wl Fa%5E 9F71e niA
Fhge B 4+ 9

Fig. 6 7} Wsto] M2 Fiis 9 ek
th ool& A¥HW 60° (398 Hz, 4 e
(798 Hz, 6 e-4 mm), 30° (877 Hz, 4 e-4 mm)°lA
71E9] s2°RTt FE §Hol zuﬂ UebdS
a 7F ok :qu 25°-‘ﬂ = Ua Haes
& g Tk oA Zrvt 7;7} stHA WA o]
S7he L Rl Aol WstE o] gde] A

Jente Aew Arer,

. =8 WS Fig. 4914 Crank Case ®}IY -
S 11435 Cylinder Blockol] 3o~ 5 AZS x]
£ Non-Pipe ZEje} do]ZE AAT 4 EH

7HA Aol tgte] AfXETE 741*&6}
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o 53} BEoA af ZFEF7F 200HzA 2 o

bt 1e)al 8xF REo] A 300HztHE  LERw:

om, 10 2= 330.66Hz7H <] YFEFRETE.

Table 3 Natural frequency of angle change

10-01- | 10-01- | 10-01- | 10-01- | 10-01-
52 25 30 40 60

1856.5 | 1885 | 1885 | 186.4 | 1845

319.4 | 330.7 | 3224 | 3209 | 3179

559.6 | 684.4 | 677.0 | 676.1 | 398.0

673.1 | 824.6 | 823.0 | 797.5 | 6545

823.3 | 954.6 | 877.4 | 8228 | 694.8

923.7 | 1092.8 | 1002.1 | 989.5 | 825.5

9775 | 1202.9 | 1202.9 | 11846 | 971.0

3
®|~Njo 0|~ |w[N e 9
@D

1180.9 | 1222 1222 | 1253.4 | 1037.4

—m— original
8.0x10™ o —C— 1001
—{— 1002
7.0010° o —— 1003
" —— 1004
B0 bt —4—1005

Disp(mm)
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4 . Wl W N
g@ﬁﬁiﬁi@@%ﬁ%@m&m

Freq(Hz)

Fig. 2 Result of forced vibration of each case
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Fig. 3 Result of forced vibration in Angle Change
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Fig. 4 5th frequency mode of hydrogen
compressor without pipe (210.33Hz)

Fig. 5 3rd natural frequency mode of hydrogen
compressor add pipe condition (210.72Hz)

Table 4 Mode natural frequency

Non Pipe Add Pipe
Mode |Condition Nature| Mode Condition
Frequency(Hz) (Hz)
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

Fig. 5= Pipeo] 93 i7] Aste] PipeE &
2hgh AEfel Ao Al %

IR e e L Ed
At Folze] ZAgtowm <l

%
Non-Pipe B €] 3141316 5 K.t} xdiﬂ THRES

7F S7F silnh gtolx A el A= 1~23F
e MR W3 REUF YEEa, 33k BEo|
Al HlE9Ho] YERt o™ 200Hzo = LrERRETE 8
2 REoA 300HzY], HFE 102 R oA

34
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e Zlolth YHI ZFol vl XFolA
&3t Fukgol A HFol A yEhd AE &
AT
801 250Kz
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Frequency (Hz)

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 5 Specification of reciprocating compressor

CAPACITY 800 Nm3/hr
SUCTION PRESS. 2.452 MPa G.
DISCHARGE PRESS. 19.614 MPa G.
POWER 110 KW

Fig. 9 Vibration measurement point (The front

side)
R | moter |, 1L
] ¢momomomomomo o s 3
74 T un o 1 1
.;:l |: —t'--—-:.-——.- 2
bl 1

Fig. 10 Vibration measurement point (The upper
side)

Fig. 11 Vibration measurement direction
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Table 6 Vibration measurement result

Measu X Y z

ring S Vv a S \Y a S Vv a
POINt | (um) |(mm/s)|(m/s2 )| (um) |(mm/s)|(m/s2 )| (um) |(mm/s)|(m/s2 )

R,3,3 [6.55(1.47|1.24|2.92]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,1,3(2.73/0.45/0.50(1.30]0.33|0.67|4.71(1.21| 0.9

R,3,2 (3.50{1.27]|1.56(4.19]0.95|1.44|4.09(1.62|1.69

R,2,2 [5.32|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,3,1|7.05/2.02|1.89(7.76|1.56|1.66(3.66|1.70|1.52

R,2,1[6.19/1.52|1.39

R,1,1(2.88/0.55|0.56(2.11] 0.5 |0.71|4.18(1.78|1.18
L,3,316.53|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]11.67/0.47]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,3,115.90/1.87|1.54|3.18|1.34(1.67|3.98|1.48|1.35

L,2,1]14.68/1.46(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
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