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Nomenclature

: Mass of emergency electrical generator

: Mass of basement

: Mass of surrounding building
: Damping coefficient of between M, and M,,
: Stiffness coefficient of between Mp and M,
: Damping coefficient of between M, and M
: Stiffness coefficient of between M,, and Mj
: Stiffness coefficient of ground

: Response of emergency electrical generator

: Response of basement

: Response of surrounding building
. Excitation force of emergency electrical generator

: Excitation force of surrounding building
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Optimization study of the emergency generator mount
model which included base mass response characteristics by

mechanical properties adjustment

Jin Woo Park

Department of Weapon Systems Engineering,

Graduate School, Pukyong National University

Abstract

The vibration isolator suitable for controlling harmonic or random excitation is a
key component for the vibration fine-tuned mechanical system. So, various types
of vibration-isolators, passive, active, and semi-active, have been adapted to cope
with the source of excitations. This paper proposed an optimal design to
minimize the vibration response of an emergency @ electric generator, which
generates vibration during operation. The concerned mount module comprised six
upper sub-mounts and one basement mass-block and should be effective for both
self-excitation as well as basement input. Previous studies addressed the mount
optimization of emergency electric generators; the first study proposed a design
of excluded the basement mass to reduce the maintenance cost and time of the
concrete basement mass and the second one focused on the fine-tuning of
mechanical properties of sub-mounts. On the other hand, this study focused on
the optimal design of the upper sub-mount. The optimal selection of the upper

sub-mount was simulated via three degree-of-freedom model regarding the

- vii -



emergency electric powerplant. Two performance indices regarding the total
supporting mount were used to evaluate the control capability of the supported
system according to several candidates of the upper sub-mount. It can be found
the advancement of the upper sub-mount can be derived for case I as compared
to the original one from the simulation consequences. In addition, the effect of
the mass volume of the mass-block was also evaluated from the same

simulation model.
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Figure 2 Configuration of emergency electric generator

Table 1 Specification of emergency electric generator"”

Item Value
Length 3390 (mm)
Dimension Width 1397 (mm)
Height 2180 (mm)
Mass 6070 (kg)
Electrical Capacity 750 (kW)
Electrical Voltage 380/220 (V)
Engine Cylinder Type 12 (V-type)

Engine Constant Running Speed

1800 (rev/min)
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Figure 3 Passive-type mount module of emergency electric generator
including basement mass-block"®
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Table 2 Specifications of high frequency busch dynamic characteristics

assessment system

Category Specifications
External Size 1,100(W)x781(D)*2,060(H) mm
Maximum test frequency 1000 Hz
Maximum dynamic load +10 kN

Maximum displacement

+20 mm (dynamic)

Flow rate of servo valve

5 gpm (19 Ipm)

Supply pressure

210 bar (3000 psi)

Supply flow rate

7 gpm (26.5 lpm)

Noise level

Less than 58 dB(A) (Measured at 1m)
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(5-A) (5-B)

(-0

Figure 5 Configuration of high frequency busch dynamic characteristics
assessment system
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%742 S8kl Table 4.9 #Zo] sk, W9, 7k =3 52 AU =
48 2z vpgEe) 44 A4L Fig 63 23 54 24 oF 24
o W& Fued Y 549 B 4 Fig 7.9 2o HUF A=
77} Fig 8. % Fig 9.9} # .
Table 3 Configuration of spring mount and under pad
Model )’ 4 Configuration Weight (kg)
SMB-1500
: 11.89
(Spring)
SMB-1500
33.7
(Pad)
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Table 4 Criteria of static and dynamic characteristics evaluation

Static
Characteristics Dynamic Characteristics condition
condition
Sample
: Frequency (Hz)
D Initial Load Displacement Frequency i
(mm) Displacement (mm)
(mm)
25% 1Hz ~ 150Hz 150Hz ~ 300Hz
(375kgt) +0.6mm +0.3mm
SMB-1500 |Omm ~ 6mm
50% 1Hz ~ 150Hz | 150Hz ~ 300Hz
(750kfg) +0.6mm +0.3mm
400
350
~
300 = /
’%353476
o 250 £
g P
Z 150 =l
7
P
100 =
p //'/
%0 56753785006
=

0

o]

1

Axial Displacement (mm)

Figure 6 Static characteristics result of spring
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Figure 7 Configuration of spring dynamic characteristics measurement
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Table 5 Mechanical property of passive-type mount module

Variable Value
Mp (kg) 6,070
M,, (kg) 6,900
My, (kg) 10X Mp

603(1Hz), 376(30Hz), 216(60Hz), 184(90Hz),

Cp (Ns/m) 158(120Hz)
940(1Hz), 1,050(30Hz), 1,245(60Hz),
Kp (kN/m) 1.881(90Hz), 4.399(120Hz)
C,; (Ns/m) (1.5x10%) < C
M P
K,; (KN/m) (5x10°) X K,
K (kKN/m) 107 ' XK,
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Table 7 Comparison of first index value between case I and reference one

First index value (x10°9)

Case
1Hz 30Hz 60Hz 90Hz 120Hz
Original case 0.83 9.26 5.15 3.36 1.98
Case 1 14.6 2.95 0.85 0.48 0.31

Table 8 Comparison of second index value between case I and reference one

Second index value (x107%)

Case
1Hz 30Hz 60Hz 90Hz 120Hz
Original case 12.6 0.32 0.009 0.005 0.003
Case I 1.63 0.03 0.009 0.005 0.003
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