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Vibration Test and I solation Optimization of Large-scale Liquid Cooling System
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ABSTRACT: The work aims to find out the vibration of the large-scale liquid cooling system, assess the comfort of personnel
in working environment and reduce the influence of vibration of large-scale liquid cooling system on the equipment reliability
and personnel health with reasonable measures. Vibration test and comfort assessment were carried out to some large-scale lig-
uid cooling system and the original isolation scheme was optimized based on the vibration analysis results. By comparing the
vibration of the corresponding points of the original isolation scheme and the optimized isolation scheme, it was found that the
vibration of the optimized scheme significantly reduced and the maximum attenuation was 5.55 dB. After the optimization of
isolation, the vibration value reduced from 0.555 m/s? to 0.295 m/s>. According to the standard GB/T 13441.1-2007, personnel
might not feel uncomfortable when working in this environment, so the comfort met the requirements of relevant standards. Per-
sonnel comfort meets the requirements of relevant standards and the isolation optimization is effective. The equipment isin good
condition after delivery, which further proves the effectiveness of the isolation optimization.
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Fig.1 Location diagram of the liquid cooling system
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Fig.2 Measuring points of the pressurized unit
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Fig.3 Detail of some measuring points:
(a) G6-D1 measuring point; (b) G6-U1 measuring point
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Fig.4 Test curves of the pressurized unit
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Tab.1 Response of each measuring point in pressurized unit
i i ¥ 75 Hm R B g
X Y V4
UP1 0.1673 0.3386 0.1965
UP2 0.1298 1.0824 0.4827
UP3 0.1787 0.2135 0.1495
UP4 0.2447 0.3119 0.2785
UP5 0.1466 0.9681 0.4770
UP6 0.2001 0.2640 0.1949
DOWN1 0.0150 0.0102 0.0212
DOWN?2 0.0255 0.0261 0.2123
DOWN3 0.0101 0.0128 0.0897
DOWN4 0.0239 0.0185 0.2390
DOWNS5 0.0162 0.0258 0.2060
DOWNG6 0.0180 0.0092 0.0693
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Tab.2 Vibration magnitude of each measuring
point in workspace

il Y3 i E/ (m-s7?)
X Y Z

G6-Ul 0.175 0.125 0.555
G6-U2 0.120 0.105 0.360
G6-D1 0.190 0.627 0.225
G6-D2 0.170 0.130 0.470
G5-U1 0.165 0.135 0.345
G5-D1 0.175 0.525 0.200

3 RIRMAK

BT AR XIR SR (B K, SEM A 5L BRI P Y
[, XML BUAT AR HE B A T AL, R fIRAL AL 4R 3
Xt A DI S

PR i AR A5G (Y R s AL BB AR B | 25
F R Ah 7, BOE s A S5 A8 1 Bl ) 2Rtk ksl )
YERT, AEZER 2l i A5 31 BEAG 4R sl P2 AR
HERES AR By R R BN B A L I SR IR T
VB o RSl 32 20T Aoy o s f il | 3 sl il A
Peshl =3,

E B R ph A S M ) B B RE TR, KBl
VR Bl 02855 25 A0 % 3 J7 i) AR S 9 2 1 ) ok R AT &5
F IR B i o = Sl ] P e 8 P A 4
PPRA He A

LGP ZANTRE IR AT W] ), Rl
AR R GE P PERE AT IR R TR E (R BETTARIE ) RSt
PERER S BURR o Fbk fi 2 nTR TR F 9 3 1 22 1R fig
AR SRARLNE , 5 BRI A S 2R P il v

Wesh PRl B ZE A R RS | o R 2
SRR BT ZE Y, s i AR S M E



94 - oE W HE TR 2020 4F 8
TR P14 2 L A IS T FFE A1 20 e R 2 IR AR . 8 sl B i WAL -
HORTEH . PERERT SR, X BR SR RO W W f

T8 25 WAL 1 4T 265 1604 37T 1 T A=y =098 ©)
5 10t, SR F g i A S sl i oA AR & MR R R 02 3 R, Lk

HAEARE % ik shimiRas e . ) T8, o4
M HAN T BN FEAN SRR DY | B8 T R AL
2H I R A

R R T ZE R ) R S B IR EE AR, AEHIR B
mﬂﬁfimﬁﬁf%mﬂi T TR 1A B PR
#®OOWE 5), HEAMEE. e, MIRURR
Tpaq s R, WEhRIR R AR WA —E R IR,
HRAESR S B, A PR SR K T B IR 2 45 [ A 45
RN, BIRARGEA S ERIRGCRT S, Wi
TEATRE S BRAR T, 5 B B TR ik
SRR 7 2 R R PR WJ-60 HRU iR I B P 3,
BRSHLE 3,

K5 IR 7 S R IR R &

Fig.5 Diagram of cushionin original isolation scheme
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Tab.3 Parameters of WJ-60 vibration isolation cushion
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A R 1 360 mmx240 mmx18 mm
I AR 2~4 kg/cm?
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Fig.6 Diagram of vibration isolation cushion in isolation
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Tab.4 Vibration magnitude of each measuring point in
workspace after isolation optimization

il gk Af/(m-s?)
X Y z
G6-U1 0.115 0.081 0.295
G6-U2 0.080 0.065 0.192
G6-D1 0.130 0.357 0.133
G6-D2 0.105 0.085 0.275
G5-U1 0.101 0.090 0.201
G5-D1 0.110 0.295 0.135
HAEM R RE B IAE G6-UL WAy Z [, mfHN

0.295 m/s?, /N T 0.315 m/s?, #R4}# GB/T 13441.1-2007
FRAE, 24N RTEIE TAE X IRy TAERS, A2 ARG
N ST
R it — A RACR , TR R I T R R
AR T 2R X R 5 ) s, UL 5.
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Tab.5 Attenuation of the corresponding measuring
point between optimized scheme and original scheme

il g /dB
X Y Z
G6-U1 -3.65 -3.88 -5.49
G6-U 2 -352 -4.17 -5.55
G6-D1 -3.30 -4.89 -4.76
G6-D2 -4.19 -3.69 ~4.66
G5-U1 -4.35 -352 -4.74
G5-D1 -4.03 -5.00 -3.41
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Fig.7 Vibration response of G6-U2 measuring point in Z
direction in two schemes
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