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PRODUCT OVERVIEW

NOISE CONTROL

ANOS10 Rectangular Type Sound Attenuator/ (Previously named RUP)

NDT Damping Tape

2%

SHOCK CONTROL

WHA Water Hammer Arrester (CM Adapter/PB Cuopling Type)

I ;
(.

ANOS20 Circular Type Sound Attenuator/ (Previously named CP)

.) .

AR Anechoic Room

25

WHA-3000 STS Sanitary Water Hammer Arrester (CM Adapter)

NNN )

SC Sound Attenuating Chamber

ER Reverberation Room

.
=
'. I . | %t 2%

WHA-4000 Water Hammer Arrester (Flange Type)

52

SE Sound Attenuating Elbow

PO-MAT® Polyurethane Mat

(=%

WHA-5000 Water Hammer Arrester (Line Type)

AL-A/B Acoustic Louver

HD-MAT High-Damping Mat

WHA-6000 Water Hammer Arrester (Flange Type)

:

ANQS50 Hybrid Type Silencer (Resonance-+Expansion Type Siencer)/ (Previously named ANOS)

- v

HE-MAT High-Elasticity Mat

. 33

VD10 Friction & Wire Damper/ (Previously named VDT)

5

SD Sound Absorbing Duct

20

NP-MAT Neoprene Mat

. 34

VD20 Vibration Friction Damper/ (Previously named VFD)

- -

IS Industrial silencer

EP-MAT EVAMat

VD30 Seismic Total Damper/ (Previously named VWD)

\ ;

SPR Soundproof Room

JUM-10000/20000/30000/40000 Jack Up Mount

¢488"

SC Swivel Connector

B .

e 2
SPD Soundproof Door NFM Plywood Floating Floor System
[F - -
[l -
B M / S
SW Soundproof Window NFA Fiber Glass Sound Absorbing Board
.
23 /
NDP Damping Sheets WM1/WM2/WMS3 Isolated Stud Neoprene Mount
- el .
2% = / 1)
~
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VIBRATION CONTROL

SMA Spring Mount (Deflection : 25mm)

for

VHG61 Spring Hanger (Deflection: 25mm)/ (Previously named VSH)

87

VB-1030H Rubber Oval Mount (Deflection: 5.0~9.0mm| / (Previously named VBO-30)

100
i

2SMA Spring Mount (Deflection : 25mm)

b

VHG62 Spring Hanger (Deflection: 50mm)/ (Previously named VSH2)

VB-2000 Rubber Mount (Deflection: 11~20mm)/ (Previously named V0)

¢ 102

SMA2 Spring Mount (Deflection : 50mm)

e

RH10 Rubber Hanger (Deflection: 3.5~13mm)/ (Previously named RH)

VM-1000 Rubber Mount (Deflection: 6~8mm)

70 90 ‘ 102
SMB Spring Mount (Deflection : 25mm) RH20 Ceiling Rubber Hanger (Deflection: 5mm) /(Previously named CH) VM-2000 Rubber Mount(Deflection : 8mm)
Y * 91 1

& ; 103

SMB2 Spring Mount (Deflection :50mm)

H ’

RH30 Rubber Hanger (Deflection : 3.5~5mm)/ (Previously named VHB)

(
P

VM-3000 Rubber Mount(Deflection: 6mm)

]

- 91 103
e
NSM/NSM2 Spring Mount (Deflection : 25mm, 50mm) RH40 Spring Rubber Hanger (Deflection: 11mm)/(Previously named VHM) VM-4000 Rubber Mount (Deflection:6~16mm)
1
76 R 104
g -

FSL Spring Mount (Deflection : 25mm)

NBN Rubber Bushing Nut (Deflection : 3~8mm)

VM-5000 Rubber Mount (Deflection:15mm)

FSL2 Spring Mount (Deflection : 50mm)

NTR ThrustRestraint (Deflection : 25mm)

VC Conical Mount (Deflection: 15mm)

H 80 3 107

SMA3 Spring Mount (Deflection : 75mm) NTR2 Thrust Restraint (Deflection : 50mm) SRP Spring Rubber Pad (Deflection: 5.5~7mm)
& “ ‘ [ 109

b L]

FSL3 Spring Mount (Deflection: 75mm) RPA Pipe Anchor & Guide (Deflection : 3~9mm) SRM Spring Rubber Mount (Deflection: 5.5mm)
8 % #! — it

SH Spring Hanger (Deflection : 25mm) SRA Spring Rubber Mount (Deflection: 6~12mm)
8 % % 112

VH20 Spring Hanger (Deflection: 25mm)/ (Previously named VH)

86

VB-1000 Rubber Mount (Deflection: 5.0~9.0mm)/ (Previously named VB)

100

SRH-U Spring Rubber Mount (Deflection: 5.5mm)




PRODUCT OVERVIEW

VIBRATION CONTROL

SRH-SH Spring Rubber Mount (Deflection: 5.5mm)

VD60 Spring Damper Mount/ (Previously named VDM)

SEISMIC CONTROL

NSS-A

H PM" 114 13 ’ 13

VP-1000 Rubber Pad (Deflection : 4~10mm) VAM10 Air Mount (Airpressure: 1.5~6Kg/mm) / (Previously named VAM) NSS-B
’ ’ ’ 115 124 s 135

VP-2000 Rubber Pad (Deflection : 3~6mm) VAM20 Pneumatic Leveling Isolator/ (Previously named VAD) NSS-C
116 125 ’ 136

VP-3000 Rubber Pad (Deflection : 6/12mm) VAMB90 Pneumatic Isolation Table/ (Previously named VAT) NSS-D
116 125 ’ 137

IB Inertia Base Series VF FootRubber Mount (Deflection: 3.5mm) NSS-E
@4 ? 118 128 ’ 138

SB Elasticity Structural Base VWM10 Wire Mount/(Previously named VWM) NSS-F
SF A Aty @ 127 , 139

NFC10S Flexible Connector / (Previously named NFC-S) VWM20 Wire Mount/ (Previously named VWR) NSS-G

SFH (’)\

“ 120 &Q— 5@ 128 K="= 140

NFC10 Flexible Connector/ (Previously named NFC-1) VWMB1 Wire-Spring Mount (Deflection: 25mm)/ (Previously named VWA) NSS-H

* |

ﬂ 120 @ 129 f 140

NFC20 Flexible Connector/ (Previously named NFC-2) VWMB52 Wire-Spring Mount (Deflection: 50mm)  {Previously named VWA2) NSS-I
8 .

Y

n -

9 130

NV10 Flexible Connector /(Previously named NVC)

VWM62 Wire-Spring Mount (Deflection: 50mm)/ (Previously named VWS)

L
w 132

i
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Principles of Noise
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1. The definition of noise

» Sound
As the pressure change waves by the
transfromation of medium paticles, something
people can hear.

»Noise
Usually defined as unwanted sound : an
undesirable by-product of society’s nomal day-to-
day activities.

1) Wave length (1)
Distance of pressure distribution repeated in
space repeat.
2) Period(T)
The time necessary for one change of pressure
variation repeat once.
3) Frequency (f)
The repetition of pressure changes per second.
4) Amplitude (Peak, P)
Maximum pressure of change from standard
pressure (atmospheric pressure).
5) Peak to Peak amplitude (P-P)
Width of change between maxium and minimum
pressure.
6) Effective value(Root Mean Square, RMS)
Sound wave’s mean value of energy

=/1

Here, T : period
P(t) : change in sound pressure with time lapse
For pure sound. _ P
RMS= /2
7) Acoustic Velocity
Propagation velocity of sound waves in specific
media, with uniform result in equal media.
C=a f
Acoustic velocity in the air

C=20,/T=331.5+0.66 (mls)

Here, T=absolute temperature
=centigrade temperature (‘C)
About 340m/s at normal temperature ("C)

8) 3Element of sound

Physical amount Unit Felling Limits
Strong Wavelenghth of Sound _
eak Soug?1 an:(;zsure Pressure (Pa) 2X10° ~ 60Pa
High Frequency of
Sound Pressure Frequency (Hz) 20 ~ 20000 Hz
MLow Change
Psrg“"d Compositon of Frequency
Va'?ﬁgy Sound Frequency Spectrum
9) Sound Synthesis
» Soundsynthesisadditiontable
Level OVER
Defferenoe°12345678910
Additional 3 o 1 0
Value
3
\
\
AN
> N\
3
>
c N
Ke} N
B N
I NG
T N
O ~
\\
T—
% 5 10 15

Level difference(dB)
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B+8 =18
80 +80 = 83
64

10) Average of Sound Presure Level (SPL)

SPL =SPL -10log n

Here, n : The number of Sound Source.

11) Sound Pressure Level Difference( A SPL)

Calibration value(dB)

A SPL=10log(10(SPL,/10) - 10(SPL,/10))

» Difference Calculation table of Sound

Level

OVER
Defforence | 3 4‘5 6‘7‘8‘ 9 | =g
Additional
Value 3 2 - 0
0
= |
4 v
/
/
-2
/
/
/
3 5 10 15

Level difference(dB)

ﬁ@.‘:&_ =
64— 60 = 62
12) Background Noise Calibration
Finding the object noise level through the difference
between measuring noise and background noise.
13) Sound Diffraction
Sound energy-diffusion caused by the formation of
second wave back of a hole or the hole itself Inverse
ratio between frequency and diffraction.
14) STC (Sound Transmission Class)
Transmission class : As the index of sound-insulation

efficiency, Sound transmission loss at 500Hz in STC
diagram satisfies specified conditions.

o+
2|5 dB
— —
= 3dB/octave
15 dB
i( 9 dB/octave
|
. Ladl
125 Hz 400 Hz 1.25 kHz 4 kHz

Frequency (Hz)

(1 Standard STC contour 16 between 125Hz
and 4KHz, centering on 1/3 octave on the basis of
frequency value.
@ Any loss value 8dB below STC diagram value
should not exist.
@ The total of transmission loss smaller than standard
STC diagram value should be below 32dB.
15) Reverberation Time
The time elapsed when room noise level falls from
initial level to 60dB after sound stopped.
The acoustical absorptivity of materials and the room
sound-absorption are measured.

3. Effects of Noise

A. Definition of Terms

1) TTS (Temporary Threshhold Shift) : Temporary
hardness of hearing.

2) PTS (Permanent Threshhold Shift) : Permanent
loss of hearing sense.

3) Hardness of hearing due to bad working environment
: Loss of hearing starts at 4,000Hz.

4) Geriatric hardness of hearing: Loss of hearing starts
at frequency of more than 10,000Hz.

2+2b+c

4

Here, a : loss of hearing at 500Hz
b : loss of hearing at 1,000Hz
¢ : loss of hearing at 2,000Hz
6) Masking Effect
The phenomenon of certain sounds reducing a
person’s ability to hear other sounds.
7) Equivalent Hering Sensitivity Curve
The graph is drawn by linking the point of sound
pressure level of same amplitude of labial which people
can feel according to each frequency.

5) Average loss of hearing = [dB]

140

[
7

I 130
100} \\ —
120 ]
° \\ 110
™~ A [
100 (82
A
40 J'QB\
80 (22 ™~
1| 0 \._// Y| \_/
T — [
60 [~ - ]
T 1 14 N
150
111 I ™~
40 A
™~ 130 ~1 1
0 —]
20 INormal binaural [~ T )
lormal binaural ]
—— Threshold of \Q: 10Phone] |
hering Ny | ||
"CITIT
2 4 68100 2 4 681K 2 4 6 810K

Frequency (Hz)
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Principles of Noise
B. Estimation of Noise Based on disturbance in conversation and noise, this is
1) Loudness (Phone) one way to estimate noise, by degree of disrupting
By connecting the degrees of noise as having the human life. In an NC curve which is made by
same loudness, drawing an equivalent hearing curve connecting sound pressure levels showing a similar

and showing a sound pressure level of 1,000Hz.

2) dB(A)
As people” s hearing changes according to frequency,
one way to estimate noise on the basis of loudness
people feel is by calibrating the sound according to its
frequency.

This is closely related to human response. Similar

response, sound pressure level reaches a value of
about 1,500Hz. This is widely used to estimate room
noise.

NC=dB(A)-(5~7)
4) Room-Criteria Curves
HVAC-related sound is often the primary type of

noise estimation methods include dB(B), dB(C) and dB(D). background sound that exists in many indoor n AC
background sound is present the use of NC criteria has

I R R LU R R LU often resulted in a poor correlation between the

of  CwWegn = = calculated NC criteria and an individual’ s subjective

0 Fiemeonine i response to corresponding background sound. The

" Aveaning Fn%:cy Ca.%;ion i tangent method used to determine the NC criteria is

i —— not sensitive to the way in which people subjectively

o o respond to background sound. People can respond
-80[ ot i R quire differently to background sound source that have
T the same NC levels, but have different spectrum

frequency(Hz) shapes. Spectrum shapes similar to the NC curves in
the figure(e both Octave-band center frequency) are

3) Noise-Criteria Curves
not very pleasant sounding. They will usually have both

9 a low frequency rumbles and high frequency hiss. As a
80 - means of overcoming the above shortcomings
g 70 R Wozo [ associated with NC curves, Blazier introduced the
j o :\I\Ng\@~— room criteria(RC) curves shown in figure as
“ i‘l‘Nﬁl:_o\:: below(Blazier 1981). The curves, as they relate to
E \\L%C:_‘w\:: HVAC system background sound, are based on :
5 :Z 3 = sound pressure levels, spectrum shapes or valance,
i\mlz‘ot:: tonal content or spectrum, and temporal fluctuations in
% ! S the sound pressure levels.
108 125 250 500 ik [;[k\:k\ 8k RC criteria was the primary method recommended by
Octave-band center frequency(Hz) AHSRAE for determining the acceptability of
background HVAC related sound unoccupied indoor
63 | 125 | 250 | 500 | 1K | 2K | 4K | &K area. As will be discussed in the next section, it has
NC65 | 80 | 76 | 71 |68 | 66 | 64 | 63 | 62 been replaced by the RC MARK || method. The RC
NCEO 7|7 |67 |68 61 | 9 | 88| % curves shown on the below figure extend from the
NS5 L A I U B B 16Hz through the 4,000Hz octave band. These are the
NC50 71 | 64 | 58 | 54 | 51 | 49 | 48 | 47 o
NCas o o0 |52 (20 |46 | @ 23| 2 general frequency limits for sound produced by HVAC
NCa0 2 15 50 |4 |21 | 39 | 38 | 37 systems. Technical data, based in recognized
NC35 0 | 52 | 45 | a0 | 3 | 3 | | 2 standards, for the relevant properties of mechanical
NC30 57 | 48 | 41 | 35 | 31 | 29 | 28 | 27 and architectural building components are not available
NC25 54 | a4 | 37 | 31 | 27 | 24 | 22 | 2 for frequencies as low as the 16Hz octave bands. In
NC20 51 | 40 | 33 | 26 | 22 | 19 | 17 | 16 some cases technical data may extend to the 63Hz
NC15 47 |36 | 29 | 22 |17 | 14 | 12 | 11 octave
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band; however in the most cases, the data only
extend to the 125Hz octave band. When
determining the RC criterion of a room based on
calculated octave band sound pressure levels, the
lower frequency limit of the analysis can only
extend to the frequency for which valid data exist.
When determining the RC criteria based on the
measured octave band sound pressure levels, the
lower frequency limit of the analysis is determined
by the capabilities of the instruments used to make
the sound measurements. Most modern
instruments measure down to 16Hz octave

RC:

10, 250 500
16 315 63 125 250 500 1000 2000 4000

Octave Band Center Frequency - Hz

C. Measures Against Soild-Borne Noise

After soundwaves are emitted directly from the
source, they are transferred through the air and
heard. This is called “air-borne noise.” But after it
is transmitted to solid matter from the source, it
vibrates inside until finally radiated into the air by
the form of a sound which can be heard, or is into
the air through vibration and can be heard. This is
called solid-borne noise or structure-borne noise.

(Soild-borne noise)
There are two spheres : 1~100Hz is felt by the
muscles and 20~20,000Hz can be heard. The
vibration and the soild-borne noise overlap at

Acoustic |

2)

20~100Hz, but at around 40Hz, hearing becomes
more sensitive. So only sounds of more than 40Hz
are the object of solid borne noise

(Air-borne noise)

1) How to Prevent Solid-Borne Noise

Solid-borne noise is divided into generation,
vibration transmission, and sound emission fields.
For generation sound, the vibration (in the form of
energy) should be reduced. Second, vibration
speed (increasing the mass of the machine) should
be reduced.Third,byreducingthe impedence in the
support part, the transmission at the same
vibration is decreased.

Effective measures at contact point between
source and transmission field include buffering and
vibration proofing. By using soft elastic or plastic
material, the former prolongs the impact time and
lowers the maximum impact power, effectively
reducing the natural frequency and decreasing
input energy. But, on the contrary, constructing
centralized-purity type proper-vibration fields
reduces the substantial transmission of exciting
force via the difference in impedance.

Preventing machine noise
orion board I

'se into

loating floor system

Anti-Noise System for solid-borne noise
« Jack up floating floor system(JUM)

« Plywood panel system(NFM)
 Polyurethane mat(PO-MAT)

1SO 9001/1SO 14001
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A N 0 S 1 0 Rectangular Type Sound Attenuator

® Features

ANOST10 is useful in reducing the noise transmission through the HVAC system and by adjusting air way gap between the splitters inside; the noise
problem can be resolved. In general, it offers excellent sound attenuation in 500~8000Hz.

Splitter Type

In-Line Type

® Model Denotation method

RQQ—QQ—I@IXI | X[

® @

@ Splitter Shape

@ Absorption Material Protection Method

® Sound Attenuator Shape

@ Splitter Thickness / Air Way Area Ratio Type(S, L, M Type)
® Sound Attenuator Width(mm)

® Sound Attenuator Hight(mm)

@ Sound Attenuator Length(mm)

m Splitter Shape

T: | | U:( V: Wi —

m Absorption Material Protection Method

G GLASS WOOL + GLASS CLOTH
P : GLASS WOOL + GLASS CLOTH + PERFORATED PLATE
F : GLASS WOOL + GLASS CLOTH + PE FILM + PERFORATED PLATE

= Sound Attenuator Shape

9 F=

m Splitter Thickness / Air Way Area

S Type : Large pressure loss and self noise and large amount of noise attenuation thru all of the frequency band.
L Type : Small pressure loss and self noise and large amount of noise attenuation for middle/high frequency band.
M Type : Middum amount of pressure loss and self noise and large amount of noise attenuation for 250Hz/500Hz.
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ANOS10 s st

= Analysis Of Velocity Distribution Per Splitter Type
L

. seaon

m Sound Attenuator Calculation Sheet

Model AHU—O1(S)‘ Air Flow ‘20900 CMH(m*h)| DUCT SIZE 1400 X 600 Static Efficiency 90%
Project Project Name Service Office Quantity 1SET > INFORMATION OF
- - EQUIPMENT & PROJECT
Location - ‘ Static Pressure‘ 107 mmAq Diffuser Type SQUARE Duct Airflow Velocity| 6.9 m/sec

OCTAVE BAND CENTER FREQUENCY(Hz)

63 125 | 250 | 500 | 1000 | 2000 | 4000 |)
1. Fan Total Sound Power Level (PWL) AIR FOIL
1) Specific Sound Power Level (Kw) 45.0 | 45.0 |43.0 | 39.0 | 34.0 | 28.0 | 24.0
2) Sound Level by Air Flow & Static Pressure (Mw) 534 | 534 534|534 |534|534]|534 SELF GENERATED
3) Correction Factor by Efficiency ( C ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 } > NOISE DATA
4) Blade Frequency Increments (BFI) 0.0 0.0 3.0 0.0 0.0 0.0 0.0
(Total) | 98.4 | 98.4 |99.4 | 924 | 87.4 | 81.4 | 77.4
2. Attenuation of System Total Sound Power Level : 94.7dB(A) )
1) Unlined Rectangular Sheet Metal Ducts
a.Rectangular Duct Width | Hight P/A |Length
Duct -1 1.40 |0.60 |4.76 | 10 | 3.0 | 3.0 | 3.0 | 3.0 | 3.0 | 3.0 | 3.0 \
Duct-2 0.0 |0.00[000| 0 | 00|00 |00 ]|o00]|00]o00]DO00
b.Circular Duct
2) Insertion Loss of Elbow
a.Square Elbow
b Round Elbow QTY (6] Width | 1.40 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o.Lined Elbow QTY 0 Width | 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 } , ?‘Nﬁgeﬂgé:l—;—tlizoﬁub?/ﬂgc;’:t DI'EAIE‘)W
3) Chanber Atienuation o | Q1| o [width| 0.00| 0.0 [ 0.0 | 0.0 | 0.0 0.0 ] 0.0 | 0.0 Chamber and Distributon 6t0)
(Non-Sound-Absorbing) | QTY | O 0 0 [NRc|o000| 00| 00| 00| 00| o00] o00]o00
4) Chanber Attenuation Inlet3 MNOAQ | Outlet| 0.0
(Sound-Absorbing) | QTY Outlet| 065 | 0.0 [ 0.0 [ 0.0 [ 0.0 [ 0.0 [ 0.0 | 00
5) Duct Branch Sound Power Division Inlet 0.8 | NRC | 0.8
6) Duct End Reflection Loss Air Wolume | 780 | m*h | 14.3 | 14.3 | 14.3 | 14.3 | 14.3 | 14.3 | 14.3 J
7) The Other Attenuation QTY \ N.D |0.25]|16.0|11.0| 6.0 | 20 | 1.0 | 0.0 | 0.0
Selection of standard
noise level on room
(Total ) : 1)+2)+3)+4)+5)+6)+7) 33.3|28.3|233|19.3]183]17.3|17.3 |)
3. Sound Power Level in Room (PWL) ~ ( Sum1 - Sum2) Code | 65.1 | 70.1 | 76.1 | 73.0 | 69.1 | 64.1 | 60.1 Radiation Coefficient
4. Noise Criteria in Room(SPL) 6 |64.0]56.0 50.0| 45.0 | 41.0 | 39.0 | 38.0 » (Considering the area and
5. Correction by Diffuser Sound Pressure (-10log ne+10log ni) ne=023ni=0.7| 4.8 | 4.8 | 48 | 4.8 | 48 | 48 | 4.8 absorption ratio of room)
6. Attenuation to Room Absorption (Kr) | Width 5 a 0.01 J
Length 5 a 0.01
Hight | 4.0 |a(Ave) 0.01 |49 |49 [-49 [ 49 [ 494949
Aream?)| 130 | Reom 14 34
7. Allowable Sound Power Level at Outiet (PWL) : (4+5+6) 63.9 | 56.9 | 49.9 | 44.9 [ 40.9 [ 38.9 [ 37.9
8. Generated Noise at Outlet (PWL) *Sound Power Level (Before Atten.) : 74.4 dB(A) i—%éﬁﬁ;—l%\é%TZSEOUND
9. Allowable Sound Power Level in Room (PWL) 63.9 ‘ 55.9 ‘ 49.9 ‘ 44.9 ‘ 40.9 ‘ 38.9 ‘ 37.9 (Considering required attenuation,
velocity and static pressure drop etc.)
10. Additional Attenuation Required  (3-9) 12 [142[262 ] 282 [ 282252 [ 222
11. Sound Attenuator Model | Width | Hight [Length *Air Velocity (Pass through Atten.) : 8.1 m/s
(Insertion Loss) 5 1800 | 800 | 1500 7 8 14 23 31 33 17
Pressure Drop 3mmAq 7 1800 | 800 | 1800 7 11 16 26 37 37 20
9 1800 | 800 | 2100 8 11 19 30 43 41 24
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® Sound Trap Sound Affenuator Placement On Ahu Room

BEST

Controls ductborne noise and mechanical
room noise that “breaks into” duct.

VERY GOOD

Practical alternate where fire damper is
required at wall.

Michanical room noise “break into” duct
without reduction through sound trap.

POOR

All noise in duct “breaks out” over occupied
space before being reduced by sound trap.

FAIR

® Guidelines for sound trap placement near fans and duct fittings

Atleast one fan wheel diameter for each 1000ppm of exit velocity

|
Sound trap

At centrifugal fan discharge
Note : Sound trap baffles should be perpendicular to fan shaft

Transition

———
Vane-
Sound trap Axial Sound trap
Fan

Circular sound traps attached directly to vane axial fans

At least 3/4 equivalent diameter of sound trap
|
‘“ of fan

Sound trap ‘
e
e

At centrifugal fan inlet

Top view

Inlet conical
sound trap

Conical sound traps attached directly to vane axial fans

———
Vane- 7 o
,SS; Discharge conical
Fan ound irap

At least 2 fan wheel
diameter for each 1000ppm

Discharge
sound trap

sound traps at vane axial fan inlet and discharge
<Subway, Tunnel>

Atleast 1.5 fan wheel
diameter for each 1000ppm

|

Inlet sound
trap,

30" Max

Vane-
Axial
Fan

Sound trap —P—

J &M least 1.5 equivalent duct diameter

l —— -

t

At radius turns and square turns with turning vane

30" Max 15’ Max <

Sound trap

Upstream and downstream of transitions

(Note:Transition angle should be Max. 30°,
before sound trap and Min. 15° after transition)

m [nstallation features

(Note : Sound trap baffles should be parallel to the elbow cheeks)

Sound trap —h—

L l KAI least 2.0 equivalent duct diameter

dey punog

-1

At square turns without turning vanes

(Note:Sound trap baffles should be parallel to the elbow cheeks)
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AN 0 SZO Circular Type Sound Attenuator

® Features

The ANOS20 is used for HVAC systems and industrial machines. There are two types : one with a
sound-absorbing material attached inside the attenuator and the other one with sound-absorbing
cone mounted inside.

® Model denotation method

cLLI-L Ix[Ix[_]
® @ o

@ ®

@ Absorption Material Protection Method

@ Sound Attenuator Shape

@ Splitter Thickness / Air Way Extention Type
@ Sound Attenuator Diameter(@):A

® Sound Attenuator Length(mm):L

m Absorption Material Protection Method

G: GLASS WOOL + GLASS CLOTH
P: GLASS WOOL + GLASS CLOTH + PERFORATED PLATE
F: GLASS WOOL + GLASS CLOTH + PE FILM + PERFORATED PLATE

® Sound Attenuator Shape

m Splitter thickness/Air Way Extention

S Type : Large pressure loss and self noise and large amount of noise attenuation thru all of the frequency band.
L Type : Small pressure loss and self noise and large amount of noise attenuation for middle/high frequency band.

YN Y
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S c Sound Attenuating Chamber

® Features

It is installed on the outlet or inlet of the air conditioner and fan to control turbulent flow and
reduce noise. The SCF type is used for low—speed ducts, the SCP type for high-speed
ducts and SCF type for clean rooms. An angle bracket is installed for robust structures
and convenience. It is designed to use different interior material and installation methods
depending on the main frequency of the air conditioner and fan. The noise attenuation of
the sound chamber is in proportion to the sound—absorption rate of the interior material and
installation area, but is in inverse proportion to the area of duct exit. It offers excellent sound
attenuation in a medium/high frequency range.

= Model denotation method
sc [ ]-[ Ix[Ix[Jx[]
@ @

@ @ ®
@ Sound Absorption Material Protection Method @ Sound Attenuating Hight(mm)
@ Sound Absorption Material Thickness(mm) ® Sound Attenuating Length(mm)

® Sound Attenuating Chamber Width(mm)

m Sound Attenuating amount(R) Here @ :average absorption of the

plenum lining
1 S. :plenum inlet or exit area(nm?or f2)
_ _—(_ A
R—]Olog{sg Lsf + 1-‘7) }_10108{&} Sw :plenum Wall area(mzor )
2xd asw d distance from input to output(m?or )
@ (w-Q)+h*(meor ft)

S E Sound Attenuating Elbow A hd

® Features

The sound attenuating elbow is installed in a right-angled corner to reduce noise and
turbulent flow. The elbow interior material is attached only on the sides. Its thickness should
be about 10% of the breadth of the duct with the length at least twice as as the duct.
Sometimes, the turning vane is installed to reduce turbulent flow. In general, it works better in
the medium/high frequency range, offering attenuation of up to 10dB in 500~1000Hz.

= Model denotation method
— X @ Sound Aborption Material Protection Method
SE Ig I;I Igl @ Sound Attenuating Eloow Width(mm)
@ Sound Attenuating Elbow Hight(mm)

m Absorption Material Protection Method

G : GLASSWOOL + GLASS CLOTH
P : GLASSWOOL + GLASS CLOTH + PERFORATED PLATE
F : GLASSWOOL + GLASS CLOTH+ PE FILM + PERFORATED PLATE

® |nsertion Loss of Elbows

Elbow Square Elbow Round Elow
- Type Without Turning vanes With Turning vanes Without Turning vanes

Application Unlined Elbows | lined Elbows | Unlined Elbows | lined Elbows Unlined Elbows
fw<dd 0 0 0 0 0
48<fw<96 1 1 1 1 1
96=<fw<190 5 6 4 4 2
190=<fw <380 8 11 6 7 3
380<fw <760 4 10 4 7 3
Fw =760 3 10 4 7 3

+ fw = f(Center Frequency-kHz) X w(Elbow Width:mm)
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AL'A/ B Acoustic Louver

® Features

The acoustic louver is installed in a place having enough area for ventilation where the rectangular
sound attenuator is not available, but needs to be soundproofed. The casing is made of a
galvanized steel plate with the thickness of 1.0~2.3 mm, and the inside of the louver splitter is filled
with sound-absorbing material. It can prevent damage against the air current speed of 30M/S and
the size of the acoustic louver splitter should be at least 150 mm.

m Specification
ltem Name of Components Thickness Remark
Quter Plate Galvanized Steel Plate 1.0~2.3mm -
Punching Plate Over 0.8mm @5 x 1P, 46%
Glass Cloth 0.12mm 18/25mn
Splitter Glass Wool Over 50mm Over 40K
Glass Cloth 0.12mm 18/25mm
Punching Plate Over 0.8mm @5 x 1P, 46%

® Types of Acoustic Louver

-Horizontal splitter- -Vertical splitter-

m |nstallation features
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A N 0 S 50 Hybrid Type Silencer (Resonance+Expansion Type Silencer)

= \Why ANOS50 is needed

- To improve the quality of living — quiet and pleasant living environment
- Noise is the main cause of conflicts between neighbors
- Because ventilation pipes/ducts in the bathroom of an apartment or house are connected, noise is transferred next door, and therefore it is difficult to protect one’s

privacy.

= ANOS50—125L/150L Specification

= o 1 BIDED0
g jm]
-4AME-0N
® Specification
Dimension(mm)
Model Type
A B © C1 D D1
ANOS50-100A 325 227 @150 - @97 - Circular
ANOS50-125A
ANOS50-150A 528 360 250 190 @145 a1 OVAL

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

® Characteristic
Details Specification
Attenuation Performance Greater than10dB(A) for dailylife noise in apartment
Pressure Loss 0.3mmAq(based on Air flow speed of 5m/s in silencer)
Ventilation Ventilator Air Volume 2.0 CMM(120CMH)
Specification
Bathroom Air Circulation Air circulation count 15 times/hr base(volume 8.0m2)

Material that is used to manufacture cooking ware harmless to human

Material [polypropylene(PP)] Rrecyclable and eco—friendly material

When in combustion, no noxious gases are generated

product structure Assembly design that is easy to install and perform maintenance
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ANOS50 Hybrid Type Silencer (Resonance+Expansion Type Silencer) : = Vlf
1 { -

m ANOS50 Noise Level Test Data

SOUND LEVEL TEST DATA OF SILENCER SOUND LEVEL TEST DATA OF SILENCER

—4— ANDS-100L
| ~=—Without Sliencer

Noise Level[dB(A)]

=
<
@
=
=
[
2
—
=
[
]
=
1]
o

Center Frequency[Hz] Center Frequency[Hz]
m Effectiveness of ANOS50 ® ANOS50 installation
- Reduces the level of noise generated in the bathroom down to that of background - It can be installed on a ceiling and/or wall regardless of vent
noise type
- Excellent noise attenuation especially in 1~2KHz, which affects humans - Itis easy to connect regardless of vent fan type
- Protects privacy and maintains a quiet, pleasant living environment - It has a wide use of application, including kitchen hoods
- Helps avoid neighborly disputes and allows for the respect of privacy of one another - Its simple structure makes it easy to install, use and maintain

m Bathroom Detailed drawing for ANOS50 installation

Fasten STS BAND if : '}
Inlet flexible duct Outlet flexible duct
s, !E; -’ . ANOS50

0S50
ANOS50 installation detail drawing

LCining flexible

Sound ANOS'S\.O"
absorption ; \J //‘
material —3 ﬁz
FAN g = B
== L&
e Am
Detail drawing applied to A/C room Noise block detail drawing between each
— ANOS50 —. N Bedroom1
\ '\ 0CMH

Exhaust fan on bathroom—. &

Sound chamber 900CM
ANOS50 —; —‘ (3009 }-Bedroom2
| 340CMH

J W, (zooe;

" 1 - L ’:l Celllng leturn
b ( i &‘ TR IE .
Living room & knchen itchen— T Z |
l_,‘ ’ Bedroom SGOCMH o =l=E X LINING DUET
I <
'I o Firexgrotectiom damper - z‘ Fixed clamp
S50 NPA i T g
b Exhaust fan on bathroom& sound absorption board 50 3 i
== -

o
ot

w— Exhaust duct

!

ANOS50 installation detail drawing on bathroom office exhaust fan & ANOS50 installation detail drawing

= g

ARV AT TRANKR \\\\\\\\\\\\m
P




S D Sound Absorbing Duct

m Features

It is installed on the outlet or inlet of the air conditioning units and fan, and in a place where
soundproofing equipment such as sound arrester and sound chamber are not available because its
installation is not constrained by space. It is easy to install and useful in reducing noise inside ducts
and subsequent noise as well.

® Model denotation method

— @ Method of protecting the sound—absorbing material
SD IQ Igl X @ Width of sound-absorbing duct(mm)

@ Height of sound-absorbing duct(mm)

m Comparison of the sound—absorbing ducts' external insertion loss

Dimensions 63 125 250 500 1000 2000 4000

Lined Duct 25t 13 17 21 3 47 63 Il

Lined Duct 50t 14 18 21 40 55 64 74

0.8t Unlined Duct 9 12 17 21 27 32 37

1.0t Unlined Duct 11 14 18 23 28 34 38

1.2t Unlined Duct 12 15 20 25 30 35 39

1.6t Unlined Duct 14 18 22 27 R 37 42

2.0t Unlined Duct 16 20 24 29 34 39 43

. . ] . .
m Comparison of the sound—absorbing ducts = Sound attenuation amount of sound—absorbing duct (dB/m)

external insertion loss Dinensions, mm | Insertion Loss(dB/m), Octave Band Center Frequency(Hz)
' 125 250 500 1000 2000 4000

150 X 150 2.0 49 8.9 19.0 24.3 4.1

150 X 250 1.6 3.9 7.9 16.7 20.0 12.1

: : : 150 X 300 1.6 3.9 7.5 16.4 19.0 1.8
{Insertionloss in casing) 150 X 460 1.6 33 72 | 154 1714 108
200 X 200 1.6 3.9 7.5 16.4 19.0 1.8

200 X 300 1.3 3.3 6.9 14.8 16.1 10.5

200 X 460 1.3 3.0 6.6 14.1 14.8 9.8

200 X 610 1.3 2.6 6.2 13.1 13.5 9.2

250 X 250 1.3 3.3 6.9 14.4 15.4 10.2

250 X 410 1.3 2.6 6.2 13.1 13.1 8.9

250 X 510 1.0 2.6 5.9 12.5 12.1 8.5

250 X 760 1.0 2.3 5.6 11.8 10.8 7.9

300 X 300 1.3 2.6 6.2 13.1 13.5 9.2

300 X 460 1.0 2.3 5.6 12.1 11.5 8.2

300 X 610 1.0 2.0 5.6 11.5 10.5 7.5

300 X 910 1.0 2.0 5.2 10.8 9.5 7.2

380 X 380 1.0 2.3 5.6 11.8 10.8 7.9

380 X 560 1.0 2.0 5.2 10.8 9.5 7.2

380 X 760 1.0 1.6 49 10.2 8.5 6.6

380 X 1140 0.7 1.6 4.6 9.5 79 6.2

460 X 460 1.0 2.0 5.2 10.8 9.5 7.2

460 X 710 0.7 1.6 4.6 9.8 7.9 6.2

460 X 910 0.7 1.6 47 9.2 7.2 5.9

460 X 1370 0.7 1.3 4.3 8.9 6.6 5.6

610 X 610 0.7 1.6 4.6 9.2 7.2 5.9

610 X 910 0.7 1.3 3.9 8.5 6.2 5.2

610 X 1220 0.7 1.3 3.9 7.9 5.6 49

610 X 1830 0.7 1.0 3.6 7.5 5.2 4.6

760 X 760 0.7 1.3 3.9 8.2 5.9 5.2

760 X 1140 0.7 1.0 3.6 7.5 5.2 4.6

760 X 1520 0.7 1.0 3.6 7.2 4.6 4.3

760 X 2290 0.3 1.0 3.3 6.9 43 3.9

910 X 910 0.7 1.0 3.6 7.5 5.2 4.6

910 X 1370 0.3 1.0 3.3 6.9 43 39

910 X 1830 0.3 1.0 3.3 6.6 3.9 3.9

63 125 250 500 1000 2000 4000 910 X 1830 0.3 0.7 3.0 6.2 3.6 3.6
1070 X 1070 0.7 1.0 3.3 6.9 4.6 4.3

1070 X 1630 0.3 1.0 3.0 6.2 3.9 3.6

1070 X 2130 0.3 1.7 3.0 59 3.6 3.6

1070 X 3200 0.3 1.7 3.0 5.6 3.3 3.3

1220 X 1220 0.3 1.0 3.3 6.6 3.9 39

1220 X 1830 0.3 0.7 3.0 5.9 3.3 3.3

1220 X 2440 0.3 0.7 2.6 5.6 33 3.3

X 0.3 0.7 2.6 5.2 3.0 3.0

1220
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I S Industrial silencer

® Features

When high—pressure fluid is released from the safety valve, the pressure control valve and relief
valve release into the atmosphere, and the speed of running fluid changes into the speed of
sound and produces friction with the surrounding air and swirl, which results in the generating of
loud noise. In general, high—frequency noise is generated from the outlet and low—frequency noise
is generated from a short distance away, and the result is noise which frequency components
show the mixed form of high frequency and low frequency. In order to reduce such noise, it is
required to find the frequency that has the lowest noise level.

m Specification

It is effective in attenuating the sound of the audible frequency and noise generated when high—
pressure gas or steam is released into the atmosphere. It consists of the diffuser that directs low—
frequency sound toward high—frequency sound, the expansion chamber is for low-frequency
noise control, the acoustic tube is for high frequency noise control and shell.

® Model denotation method
. | C |
| |:||:| — | | X | | X | | @ Sound Attenuator Type : I/IN-LINE TYPE, V/VENT TYPE | |
® © ©) ®

@ Sound Attenuator Form : H/HORIZONTAL, V/VERTICAL
@ Diameter of the connecting hole(mm) A

@ Sound Attenuator Diameter(mm) B n_ <

® Sound Attenuator Length(mm) C

® Model denotation method m \VENT SILENCER
dﬁﬁmﬂﬁwﬁw

= <«———— Waterproof Cover

< Lifting Lug

Silencer Body

Splitter

Expansion Chamber

Diffuser

Drain
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S P R Soundproof Room

m Soundproof Room

It is to make the noise-generating industrial facility into a room using sound absorbing/insulation panels in
whole or in part. NSV plans the sound attenuation target in light of installation and surrounding conditions and
designs, makes and installs the room to ensure performance.

® Considerations in soundproof design

- Data of noise generated per frequency from the target facilities

- Location of the sound pick—up point and allowable noise level

- Ventilation and open—part soundproof depending on increase in indoor temperature
- Opening/closing plan and installation structure for maintenance

~ Installation of door/window with the flow of human traffic in mind

- Location of electrical units, enclosing of penetration and drain

® A Soundproof Room Structure Drawing

=

TT

I

I Silence
_U_L base

) 8000L
Acoustic panel Circular type  Sound proofing window
silencer ; 1200W
( I\ Supply air
S i | LJJ/ A silencer
eturn air :
i Il Il I [l Il Il
silencer 2000L I I [l I I I
N Ry i | fee=f=tla=—=d | Exhaust .
\\ ‘ : \ f | Fan >
i on sy ! ¥ @
8 4%5%¢ %2 \ L | 8
3 7/ e S
5| A_{

. | |
Silencer base ! i
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S P D Soundproof Door
|
I

® Features

A soundproof door is made up of several heavy materials that have a relatively high aerial density stacked up. The door itself has a high transmission
loss and is designed to have as little a gap with the frame as possible. It is always provided in a pair consisting of the doorframe and door. Plus, a robust
door lock is used to make sure that the room is enclosed.

NSD-A STAINLESS
soundproof door
(single door)

NBL-A BRONZE LEATHER
soundproof door
(double door)

NSL-A STEEL LEATHER
soundproof door
(double door)

Used for air conditioning
rooms, machine rooms,
soundproof rooms and

audiovisual rooms

Used for auditoriums,
theaters, meeting rooms
and schools

Used for recording
rooms, studios and
meeting rooms

m Detailed drawing for soundproof door installation

—PAINTING

[-1.6T STEEL PLATE

[-2.0T DAMPING SHEET _|
[-9.0T GYPSUM BOARD

[—GLASS WooL
|-9.0T GYPSUM BOARD -
[—2.0T DAMPING SHEET

HANDLE
167 STEEL PLATE GLASS WOOL L cuass woor
PAINTING
——ST. PLATE 2.3T PAINTING

-1.6T STEEL PLATE

fo— e ————— -2.0T DAMPING SHEET
) 1-9.0T GYPSUM BOARD
—GLASS WOOL

=)
N

[-9.0T GYPSUM BOARD

\ [—2.0T DAMPING SHEET
I [—1.6T STEEL PLATE
[ FL.

—PAINTING

SW Soundproof Window
|

It is installed in a place where soundproofing is required, in a way that people outside can see inside. It is usually double/triple/quadruple glazed.
Sound attenuation: 30~45dB

NAW=-3P ACOUSTIC WINDOW
(triple glazed)

NAW-4P ACOUSTIC WINDOW
(quad-glazed)

Used for studios, theaters,
soundproof rooms and
audiovisual rooms

Used for special industries and
TEST CELL

FRAME finishing material is
optional.
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N D P Damping Sheets

L

m Features

It is a viscoelastic material having a relatively high damping loss. It converts
vibrational energy into thermal energy through internal viscous damping and
friction. It is used to reduce the sound energy generated when a panel shakes
due to vibration, resonance amplitude and vibration on joint parts.

50
g w0 /,/ m Dimension(size 1000x1000mm)
::’ 30 /./:;: Type Material Thickness Usage Features
2
é = EVA+Film+Asphalt+Other AHU Room, Good for Sound
N NDP-F Com (E)un q 2.0~4.0mm | Mechanical | Insulation and Dust
3 e P Room Proofing

(o]

" 2001 3 O:;e BaEEOCenneiolgeque;fySK[Hz] o (NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of

the product without any notice.

N DT Damping Tape

® Features

The main material is butyl synthetic rubber, which is a tape-shaped
material excellent in vibration control. It improves the loss factor from noise
and vibration sources to reduce problematic vibration. With the mix of
highly-functional additives and high molecules having excellent weather—
resistance and viscosity, it offers excellent soundproof effects.

ya m Specification

/ Type NDT
40.1

/ Material BUTYL
30.0

/ Thickness 3.2mm
\/ Width 20~80mm

Length 10m

Sound transnission l0ss(DB)

0.0 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il N R N i )
O 94D 5 O PSSR s S (NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of
the product without any notice.
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AR Anechoic Room
1

It is a room designed to absorb most of the noise because it
has great sound absorbing power. It has the feature of reducing
60B noise level when the distance is doubled in free space (like
sound attenuation in distance).

SPL=PWL+10log(—)

Floors, ceilings and walls are all soundproofed, but wires on the

® Purpose and application

1. Identification of the noise level distribution of sound source
2. Measurement of PWL (acoustic power level) of sound source
3. Research of the acoustic properties of equipment,
machines and parts
4. Sound-proofing feature
5. Acoustic facilities calibration

floor are connected both lengthwise and breadthwise to reduce
the acoustic reflex. In addition, a soundproof revolving room, or
door that opens inward is used as the entrance door.

E R Reverberation Room
|

Because it has very little sound attenuation power, it is designed
in a non-rectangular form to obtain diffuse sound fielded through
acoustic reflex. In this room, almost the same level of sound

is absorbed from anywhere around the room regardless of the
distance from source of the sound.

® Purpose and application

1. Transmission loss of construction material
2. Measurement and analysis of crashing sound on the floor
3. Measurement of sound absorbing coefficient

SPL=PWL+10log(5)

In some cases, two eco rooms are arranged to form an opening,
and either construction material or a wall is attached to the
opening for the transmission loss of sound. Sometimes, two eco
rooms are stacked up to form an opening in between and the
floor material is attached to test crashing sound.
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PO'MAT® Polyurethane Mat ) : - A : -

® Features

Microcellular Polyurethane Mat is elastic and capable of supporting a wide range of dynamic
loads owing to micro-sized air gap inside. In particular, the thickness of the Floating Slab can
be reduced as the load is distributed evenly over the surface. Because Mat itself maintains
elasticity and isolates noise, extra Floating Slab lifting is not required. It comes in different
colors depending on its density, which makes it easier to select, handle and install.

m Specification

Model A25 B25 C25 D25 E25 F25 G25 H25
Foundation pad

Color Green | Yellow | Blue | Pink | Brown | Red | Gray | Black
Concrete floating floor

Thickness 25T Reinforcing bar

Densiy(koym) 10E | 20+ | S0 [ a0 [ a0+ | g0+ [ g0 | 100+ ~ Wire mesh
YOI oo | 20% | 0% | 2% | 2% | 0% | A% | 20% Vinyl(0.8T)

Rated 0.01% | 0.03= | 0.05+ | 010+ | 0.15%= | 040+ | 150+ | 5.00+

Load(N/mi) | 20% = 20% | 20% = 20% | 20% = 20% | 20% = 20% : _a PO-MAT
Rated Def. 6.0 30 15

(mm)

Size 1000mmX1000mmX25T

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of
the product without any notice.

m PO—MAT Durability Test Data m Test Equipment(DMA 2980, TA Instrument)
PO-MAT Density Lifetime Activation Energy
Model (kg/m) (room temperature:20C) (kd/mol)
A-25 150 612Year 200
B-25 220 630Year 207
C-25 300 644Year 206
D-25 400 652Year 185
E-25 500 660Year 219
F-25 600 675Year 193

- The data above is the result of the test performed upon request by the Department of Chemical Engineering at Hanyang University. The test was
conducted to predict durability using Time Temperature Superposition (TTS) and observe stress-relaxation under constant compression strain.

* TTS : The higher the temperature, the less time is required for stress-relaxation; this principle is used to predict changes in mechanical behavior
over time at a given temperature when temperature is changed within a measurable time range.
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PO-MAT® ropasarei

® The PO—MAT Durability Test Resulting Graph

+ Sample E : Brown
+ Density : 500Kg/m*
« Durability : Durabity 660yrs(20)

11 (B
[ a o«
i 2% 104 s =
o o4E T o as%
094 v E5°C oe w se
o BC R
- [ | 5] [ -
g : e s ne
E a74 E o7
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o5 4 183
a4 T o4 T
2 4 (] B 10 2 4 E B 0
log t(min) log t{min)
+ Sample A : Green + Sample B : Yellow
+ Density : 150Kg/m* + Density : 220Kg/m*
+ Durability : Durabity 612yrs(20) + Durability : Durabity 630yrs(20)
1. 11
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+ Sample C : Blue + Sample D : Pink
« Density - 300Kg/m* + Density : 400Kg/m*
+ Durability : Durabity 644yrs(20) + Durability : Durabity 652yrs(20)
3 11
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+ Sample F : Red
+ Density : 600Kg/m*
« Durability : Durabity 675yrs(20)
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PO-M AT® N T = ST

m PO—MAT Installation Order

Concrete

Joint Filler(20t)

Vinyl(0.8t) SpaCSzig:orcing bar
PO-MAT(25T)

1. Clean the floor where the PO MAT is to be installed, keep level and install the MAT when the floor is dried.

2. Cover drain, vertical pipes, ducts and electric line-passing parts with joint filler and/or heat insulating materials.

3. Attach joint filler on surrounding walls and pillars that come in contact with double—bottomed slab.

4. Install the PO-MAT according to the approved drawing, in a way that manufacturer's name and model comes on top.

5. Install 2 layers of 0.08 mm~thick polyethylene (PE) plastic on top of the PO-MAT and attach using the OPP adhesive tape.
6. Install a wire mesh or steel reinforcement as shown in the approved drawing. Be cautious not to damage the plastic.

7. Place concrete and then leave it for curing. (According to the construction specification standard)

8. Then, do the caulking with 10mm-thick sealant.
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PO-MAT® raumtucetta

m PO—MAT Construction Method

D/ W= = |
e g g

TATTATTIATTIAT

e
7// —— Fixed anchor = —
2 1
///\ 7 W[
AN C
= — Basement wall . = =
N — Vinyl sheet(2Laters) - SRR
= — PO-MAT(25T or 50T) * a : L
AN A ; pr e
\// Z4— Drains(50A) e = —
N — I I “po-marT
NI
m 25T Test Data
| 30 000 | 100 000
>4 ——PO-MAT-AZS —— PO-MAT-A2S
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/ ——— PO-MAT-B25 E 10000 -PO-MAT-825
20 000 = "% ===
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0 - = 10
0 2 a 3 E: 10 0 10 20 30 40 50
Load-Displacement Graph Deflection[mm] Dynamic'Stiffness Graph it T G H|
03 T
——PO-MAT-A25 ——PO-MAT-A25
0.25 10
= -~ PO-MAT-B25 " -PO-MAT-B25
§ 02 —— e N 2
g e S e —— PO-MAT-25 2 1 ——PO-MAT-C25
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goas ot ——— =
e | ] —— PO-MAT-D25 ——PO-MAT-D25
i ——_ 01
g 01— 2a- s %
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ahs 0.01
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0 0.001
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m 50T Test Data
25 000 10 000
/ —— PO-MAT-AS0 ——PO-MAT-A50
20 000 = L—
/ — PO-MAT-BS0 _E 1000 —— — PO-MAT-B50
Z T
gail51000 // —— PO-MAT-C50 E = —— PO-MAT-C50
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=
= 10 000 // ——PO-MAT-D50 E ——PO-MAT-D50
5 000 yed ___,_....-—-"‘_..—/ —— PO-MAT-E50 E v —— PO-MAT-E50
/ R
——PO-MAT-F50 ——PO-MAT-F50
0 — 1
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Load-Displacement Graph Deflection[mm] Dynamic Stiffness Graph L c UL G|
0.25 100
——PO-MAT-A50 —— PO-MAT-AS0
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0.05 0.01
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Loss Factor Graph Fraquency(Hz] Transmissibility Graph Frequency[Hz]

m Explanation(Commonness)

1. Vibration Transmissibility(Tr)
Vibration Transmissibility is the amplitude ratio of Output to Input.

Disturbing Frequency of the equipment

r 17172

_ Output Amplitude 13 N
B B "~ Natural Frequency of the Isolator( Damping(c) = 0)

Input Amplitude

2. Natural Frequency(Fn) of Vibration Isolation System

The mass and spring stiffness dictate a natural frequency of the system.
PR
" 2nmm

3. Isolation Efficency(E)
Isolation Efficiency in percent transmission is related to Vibration Transmissibility £ = 100(1 —T,)
ex) Disturbing Frequency of the equipment=100 Hz,

r \/(1

1
-n

Natural Frequency of the isolator=10Hz o=

4. Loss Factor(q)

@ Loss Factor is the double damping ratio on natural frequency of Vibration Isolation System — n = 2 x {(Damping Ratio)

@ The damping ratio is a dimensionless measure describing

how oscillations in a system decay after a disturbance. - Actural Damping

Critical Damping

5. Dynamic Stiffness(kd)
The dynamic stifiness is the frequency dependant ratio between Force( Fre quen cy)
a dynamic force and the resulting dynamic displacement. kg = — -
Vibration Response

2 2
1
2) = 5| =0101  E=100(1 —T,) = 100(1-0.101)=99(%)
1— (1 00
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H D - MAT High-Damping Mat

® Features

It is a highly-molecular copolymer formed through the foaming of HSBR (Hydrogenated SBR)
blended with EVA (Ethylene Vinyl Acetate). Because it has adequate elasticity compared to the
conventional foam and excellent damping properties against external exciting force and impulsive
load, it can be converted into a static state in a short space of time.

m Specification
Model A5 \ A50 B2 \ B50 C25 \ C50
Color Orange Sky Blue Purple
Thickness 2% | 50 2% | 50 % \ 50
Density(kg/m) 100£20% 150:£20% 200+20%
Tensile Strength(MPa) Over 1.3 Over 1.8 Over 2.0
Coefficient of Extension(%) Over 220 Over 220 Over 220
Rated Load(N/m) 0.08+£20% 0.17£20% 0.20+£20%
Rated Def.(mm) 8 16 8 16 8 16
Natural Freq.(Hz) Under 12 Under 8 Under 12 Under 8 Under 12 Under 8
Rebound Resilience(%) Under 25 Under 25 Under 25
Loss Factor(tans) Over 0.3 Over 0.27 Over 0.3 Over 0.27 Over 0.3 Over0.27
Dyg?argiccm?ﬁ%ﬁg of Under 1.6 Under 2.0 Under 1.6 Under 2.0 Under 1.6 Under 2.0
Compression Set
(23%2)°C, 22) Under 5.0 Under 5.0 Under 5.0
Viater Atg%ﬁf)'on Hato Under 0,005 Under 0.005 Under 0,005
Size(W x Hx T) 1000mmX1000mmX25mm, 1000mmX1000mmX50mm

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

m |nstallation features
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HD'MAT High-Damping Mat g : - NS - :

m 25T Test Data
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m 50T Test Data
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H E' MAT High-Elasticity Mat

® Features

[t is a highly-molecular copolymer formed through the foaming of high—elastic ethylene olefin
blended with styrene copolymer. It has a higher elasticity than that of common foam and
outstanding glutinous properties. Plus, it can be used as an alternative to the anti-vibration
system for the floating floor of structure under concentrated load/distributed load and anti-
vibration rubber material used for construction facilities as it can control the dynamic range of
compressive load depending on the specific gravity and has a good resistance to compressive
deformation.

m Specification
Model HE-MAT 25 ‘ HE-MAT 50
Color Blue
Thickness 2% \ 50
Density(kg/m’) 270+20%
Tensile Strength(MPa) Over 1.3
Coefficient of Extension(%) Over 200
Rated Load(N/mr) 0.11£20%
Rated Def.(mm) 6 12
Natural Freq.(Hz) Under 10 Under 8
Rebound Resilience(%) Over 80
Dynamic Modulus of Elasticity(N/mr) Overb \ Over5
Compression Set
((23%2)°C, 22) Under 3
Water Absorption Ratio(g/orf) Under 0.003
Size(WxHxT) 1000mm X 1000mm X 25T
(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
= HE-MAT Test Data
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NP-MAT neopene v

® Features

The NP-MAT is made of neoprene rubber (CR:Crichloroprene Rubber) with excellent durability
and relatively stable oil, heat and chemical resistance that is foamed and shaped with high
density. The close—cell structure inside the mat helps absorb shock, vibration and noise without
volumetric displacement.

B [ntended use

- Double bottom of air conditioning rooms and machine rooms

- Shock-absorbing material for machines

- For the isolation of buildings from a vibration-generating subway
- Base vibration and noise control in a special area

- For the floor of sports facilities

® Physical properties

- Damp proof property (absorption rate : less than 0.5g/cr)

* Insulation : Thermal conductivity (0.036W/m.Kat20C)

- No environment pollutant contained and harmless to human
- Non—-combustible

m Dimension & Selection Guide

Model Color Density(kg/m’) Rated Def.(mm) Coefficient of Extension(%) Size(mm)
NP-B25 . 8 1000X1000X25
NP-B50 . A2 16 . 1000X1000X50
NP-C25 8 1000X1000X25

300+20%
NP-C50 16 1000X1000X50

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

EP-MAT ciava

m Features

EVA (Ethylene Vinyl Acetate) resin is copolymer produced through the polymerization of ethylene
monomer and VAM (Vinyl Acetate Monomer) in autoclave reactors, which is used to produce
LDPE (Low Density Polyethylene) with as much VAM as VA in content. Because it has excellent
elasticity and flexibility, it is suitable as a buffer to alleviate the transfer of structure—borne shock
and vibration through neighboring rooms on lower and upper floors. It is mostly used as the base
pad for air conditioning rooms and machine rooms.

m Dimension & Selection Guide

Model Measure EP-10 EP-20 ERg2S EP-30 EP-50
Thickness mm 10 20 25 30 50
Density Kg/m 100£20%
Tensile Strength MPa Over 1
Coefficient of Extension % Over 85
Hardness of spring - Over 30
Rebound Resilience % QOver 25
Compression Set((23+2)°C, 22h) % Under 5
Size (W x Hx 1) mm 900mm x 1800mm x 10mm, 20mm, 25mm, 30mm, 50mm

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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JUM-10000/20000/30000/40000 sccco o

® Features

The jack-up system absorbs and insulates noise, impulsive vibration, as well as impulsive noise generated in problematic areas, such as air conditioning
rooms, machine rooms and bowling alleys. It has at least a 50 mm-deep air layer and a 100mm-thick ferroconcrete slab using the neoprene mount on
top of the slab. It increases transmission loss of noise in the double slab (floating floor) and prevents the transfer of vibration and primary structure-borne
nose in the neoprene mount. the jack screw bolt should be on the top to lift the slab after installation and the support fixture should be on both sides for
the distribution of steel reinforcements. Plus, the neoprene mount must have a steel plate within in order to handle a dynamic load.

JUM-10000 (Deflection : 17mm) ® Dimension & Selection Guide
- g Dimension Others
Capacity | Deflection = Hardness
Model (ng) (mm) (Hs) Al B | H| M| ArGapmm) Thickr?é%g(mm)
JUM-10200 200
JUM-10300 300
JUM-10400 400
JUM-10500 500 17 655 | 130 | 94 | 100 |M20|  50~100 100~150
JUM-10600 600
JUM-10700 700
JUM-10800 800

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product
without any notice.

m Dimension & Selection Guide

: " Dimension Others
Capacity | Deflection | Hardness
Model . Slab
(kgf) (mm) (Hs) Al B | H | M ArGap(mm) Wi e
JUM-20200 200
JUM-20300 300
JUMZ20400 | 400 8 6545 136 86 100 M| 50~100 100~150

JUM-20500 500

JUM-20650 650

JUM-20800 800
(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product
without any notice.

m Dimension & Selection Guide

: ) Dimension Others
Capacity | Deflection ' Hardness
Model (kgf) (mm) (Hs) A | B | H M ArGap(mm) Slab

Thickness(mm)
JUM-30200 200
JUM-30300 300
JUM-30500 500 8 655 | 154 | 116 | 100 | M20 50~100 100~150
JUM-30650 650
JUM-30800 800
(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product
without any notice.

® Features

It is mostly applied when vibration is a bigger problem than the noise (for example, air
conditioning rooms and machine rooms where the vibration frequency is less than 20Hz or
the vibration is less than 30Hz with broad amplitude is generated). When the spring jack up
system is used to form the double bottom, it is best to maintain the natural frequency of the
whole system between 3.6Hz and 4.0Hz using an anti-vibration spring mount with a static
deflection of 20~50mm. At this point, the diameter of the spring should be about 80% of the
spring height under static loading. (With a reserve more than 50% of the static load)

m Dimension & Selection Guide

Model Color Capacity(kgf) | Deflection(mm) A D|meBnS|on H PR OthersSIabThickness(mm)
JUM-40200 White 200

JUM-40300 Orange 300

JUM-40400 Pink 400

JUM-40500 Green 500 %0 8| % 10 %0 150
JUM-40600 Blue 600

JUM-40750 Black 750

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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m Jack—up system before/after lifting

JOINT FILLER
(20T)

BEFORE LIFTING

REINFORCING BAR

' VINYL

AFTER LIFTING

LEVEL ADJUSTMENT
SCREW BOLT

NEOPRENE MOUNT
(0.08T 2PLY)

BASE SLAB

= JUM—10000 Test Data

® Jack—up system Installation Order
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m Explanation(Commonness)

1. Vibration Transmissibility(Tr)
Vibration Transmissibility is the amplitude ratio of Output to Input.

Output Amplitude ( 1 2 Disturbing Frequency of the equipment
= = =
1 —n?

-

Input Amplitude Natural Frequency of the Isolator( Damping(c) = 0)

2. Natural Frequency(Fn) of Vibration Isolation System

The mass and spring stiffness dictate a natural frequency of the system.
o 1 |k
" 2nm

3. Isolation Efficency(E)
Isolation Efficiency in percent transmission is related to Vibration Transmissibility £ = 100(1 —T,.)
ex) Disturbing Frequency of the equipment=100 Hz,

r \/(1

. . TN\ " 2
Natural Frequency of the isolator=10Hz - 2) _ ( ( > 0401 E=100(1 —T.) = 100(1-0.101)=99(%)
1 —

-1 1 oo)2
10
4, Loss Factor(¢)
@ Loss Factor is the double damping ratio on natural frequency of Vibration Isolation System 7 = 2 x {(Damping Ratio)

@ The damping ratio is a dimensionless measure describing

how oscillations in a system decay after a disturbance. - Actural Damping

Critical Damping

5. Dynamic Stiffness(kd)
The dynamic stifiness is the frequency dependant ratio between Force( Frequen cy)
a dynamic force and the resulting dynamic displacement. k d= = -
Vibration Response
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N FM Plywood Floating Floor System

P
==
4 Ty m Features
As a kind of form work floor system, it absorbs noise, shock and vibration
= e generated in air conditioning rooms, machine rooms and other special facilities

like the jack-up system does. But, unlike the jack—up system, it is easier to
A install as it requires no floating floor to be lifted. In particular, the high-density
glass wool inside the product helps work better than the jack-up system in
all ranges of frequency. It is designed according to the waterproof plywood
standards to keep the mounts at regular intervals when installed next to each
other in a horizontal position.

WATER PROOF
PLYWOOD(12T)

STEEL PLATE INSERTED ——

NEOPRENE MOUNT

m Dimension & Selection Guide

Model Capacity Deflection Hardness Dimension(mm) Others
(kgf) (mm) (Hs) A(mm) B(mm) Absorption material T(mm) SLAB Thickness(mm)
NFM-250 250 8 55+5 60 50 50 100~150
NFM-500 500 8 55+5 80 50 50 100~150
NFM-1000 1000 8 o) 80 50 50 100~150

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

® NFM Plywood Panel Configuration

WATER RESISTANCE
PLYWOOD(12t)

WATER RESISTANCE
PLYWOOD(12t)

SPECIAL SOUND
ABORPTION BOARD(50t)

NFM MOUNT

X \2<
\/( 2 23 E{/ 460/\/ h
e s

3 X6 SIZE 3" X6 SIZE

® NFM Plywood Panel Installation features




N FM Plywood Floating Floor System
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m NFM plywood panel Installation Order

MFM Mount

Sau
boa

Vinyl(0.81)

Board
nd absorpti
” X\

1. Clear the surface of the floor where nfm mount is to be installed, maintain a level surface and keep it dry.
2. Fix the drain, vertical pipes and ducts.

3. Insert the spool pipe seal on the general pipe or electric pipe.
4. Attach the joint filler on the wall or pillar that will come in contact with the slab of plywood panel system.
5. Install nfm plywood panel according to the approved drawing.
6. Spread two layers of 0.08Mm-~thick plastic sheet (polyethylene film) over the panel and then attach it using the waterproof tape. The plastic sheet

should be large enough to cover the top of the iso pink.

7. Install the steel reinforcement as shown in the approved drawing. At this point, be cautious not to damage the plastic sheet.

8. Pour the concrete at once, so that it can have the strength of 3000 psi.

9. Leave it for curing.

10. Once the floor is completely cured, remove the plastic sheet and then do the caulking with 10mm-thick sealant.

® NFM Plywood Panel System Transmission Loss DATA

Frequency(Hz) 63 125 250 500 1000 2000 4000
Transmission Loss(dB) 54 59 73 83 89 97 106
® Performance Test Data
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N FA Fiber Glass Sound Absorhing Board
|

® Features

The NFA board is the perfect non-combustible sound-absorbing material
treated with GlassCloth and Fabric using an E-glass fiber needle mat. It offers
higher sound-absorbing power compared with other products of the same
thickness. Plus, it is the first sound-absorbing material in Korea that is treated
with the Roving Cloth, which made it last longer and look beautiful outside.

» NFA-GC TYPE

As the sound-absorbing material for construction and industrial fields, NFA-GC is made
m Sound Absorbing Coefficient (Reverberation Method) of an E-glass fiber needle mat covered with Glass Cloth. It is the most efficient sound-
absorbing material that copes with medium/high frequency range.

1.0

Hz a
0.9 125 | 0.15
//\ 160 | 0.21
08 AVARY 200 | 0.29 m Usage
07 250 | 0.43 Used for sound absorption in power generator rooms, air conditioning rooms and
: 315 | 0.67 industrial facilities
06 400 | 0.73
/ 500 | 0.81
0.5 630 | 0.76
o / 800 | 0.1 m Size  1000X1000X20mm, 25mm/THK
’ / 1000 | 0.89
1250 | 0.76
0.3
// 1600 | 0.77
0.2 / 2000 | 0.76 = NFA Merit
2500 | 0.76 ) }
0.1 5150 | 0.76 1.Excellent noise attenuation
2000 0'75 The NFA sound-absorbing board with a density higher than 160Kg/m* has higher sound
0.0 - absorbing coefficient compared to other products of the same hickness.  Because
125 250 500 1000 2000 4000 three different medium are stacked up, it copes better with physical properties of
Frequency (Hz) sound. Plus, it has a high transmission loss, which provides excellent noise attenuation
when installed.
® Transmission Loss (NFA Sound Absorbing Board?5T) 2.Made up of perfect non—cpmbustible natural mineral material, it lasted 2 hours in the
level-1 fireproof construction test.
45 3.Itis light, economical, easy to handle and install and moreover, generates less dust.
20 4.Because it is made up of E—glass fiber, which is natural mineral having excellent
durability and safety, it has a chemical resistance with a high durability. And it has a
, low thermal expansion coefficient, which means it is unlikely to contract and expand as
35 e o
/ it is almost never affected by temperature and humidity.
30 /
25 0 . 0
® NFA sound—absorbing board installation
20 7/

Frequency (Hz)

Frequency(Hz) 63 125 | 250 | 500 [ 1000 | 2000 | 4000

25T board 89 | 10.8 | 129 | 16.2 | 221 | 275 | 35.8
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WM1 / WMZ / WM3 Isolated Stud Neopmn;:Moqni;i = : \ —= ‘

— : /|

® Suspended ceiling
The aerial density of a suspended ceiling is much lower than the hardness of the floor SLAB and in this regard, noise is absorbed by in-between space (usually
30mm deep) rather than the ceiling itself. To block the transfer of vibration to the ROADBAR through the structure and control resonance of the ceiling, a rubber or
hybrid spring hanger is used.

WM-3 Vertical wall isolator

1]

[l I

4 —sound absorption material & Isolated ceiling & soundﬁ

= Spring u!
T Isolated ceiling system ’—absorption material

Hanger

— WM-2 Horizontal
wall Isolator

WM-1 Horizontal +
wall Isolator

WATER PROOF
PLYWOOD(12T)

+— Sound absorption material

Sound absorption material
(Fabric finish)

(Fabric finish)

i

(adAL Aag)waishs |lepm parejos|

(adAL19Mm)waisAs |lem pajejos|

l
Jum-20000 Jack up system Jum-40000 Spring jack up system NFM Plywood panel system

PO-MAT Floating floor system

I Each Type of Floating Floor

® Double—wall

To maintain quiet indoors, architectural soundproofing structures are as important as soundproofing using building equipment. The double-wall works as a vibration
insulator to prevent the vibration of the wall by sound pressure from passing through the building structure. This double—wall system can be applied on both wet
and dry walls. The transmission loss of the double wall is determined based on the structure of the air layer and its aerial density.

WM1 WM2 WM3

5 %~ Neoprene Sponge(10mm)

m Dimension & Selection Guide

: Dimension
Model/Capacity A(mm) B(mm) C(mm) D(mm) AH(mm)
WM1-50 108 95 50 11 86
WM1-150 148 124 70 13 114

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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Shock
=S

1. Introduction

Water hammer phenomenon means the explosive power
occurring when the incompressible fluid flowing within a piping
system suddenly changes its flow velocity, and the
accompanying impulsive tone and vibration.

When water hammer occurs, an extremely strong shock wave
reciprocates back and forth along the pipe system, and its
energy remains until it is extinguished by the viscosity of the
piping material and the viscous power of the fluid.

The shock wave occurs when the valve inside the piping is
suddenly closed causing the speed of fluid to change
suddenly. As recent valves are automatically operated by
electricity, air pressure or spring, with even manual system
operated by one-touch system in many cases, leading to the
quick opening/closing of valves, the phenomenon of water
hammer occurs more frequently while its strength is getting
stronger.

2. Occurrence of water hammer phenomenon
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[Figure 1] Generation of water Hammer
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[Figure 2] lllustrations of a Shock Wave

As shown in [Figure 1], shock wave occurs and is transmitted
in the opposite direction if the end valve is quickly closed while
fluid is moving inside the piping. The transmission speed of
this shock wave is same as the speed of sound, and is
1200~1500m/s in case the fluidis water. [Figure 2] shows the
movement of shock wave and changes occurring at that time.
As shown in this Figure, when the shock wave reciprocates for
1 cycle, the affected piping repeats the process of expansion -
> recovery -> contraction -> recovery. An explosive power at
this time reacts to the pipe wall, creating impulsive tone and
vibration like when the piping is hammered. Components
including valves and fittings or even the piping itself may be
damaged by the pressure of the shock wave, or joints may be
loosened leading to water leakage.

3. Impact strength

Shock wave occurs when valves are quickly opened or
closed. Quick opening or closing means a case where the
valve opening or closing speed is 2L/a second or less. If the
valve opening or closing speed is longer than 2L/a second, no
shock wave occurs. In such case, the dynamic pressure of the
fluid changes to static pressure causing pressure to rise only
to the level of static pressure.

This is called surging. When water hammer occurs, the
maximum pressure of shock wave is calculated as follows in
Joukowsky's formula:

@= pav (pa) \

= pav / 98000 (kgf/cnr)
Where : Pr : Pressure rise above flow pressure
o : Specific weight of ligurd (kg/m?;
1000 in case of water)
a : Valocrty of pressure wave (m/s;
1200~1500 average for water)
v : Change in flow velocity, initral flow
velocity(m/s) when totally closed
L :Length of pipe(m) from point of
K valve closure to point of relief j

4. Shock Wave

Ruptrued Piping

Leaking Connections

Weakened Connections

Pipe Vibration and Noise

Damaged Check Valves

Damaged Water Meters

Damaged Pressure Regulators and Gauges
Damaged Recording Apparatus

Loosened Pipe Hangers and supports
Ruptured Tanks and Water Heaters
Premature Failures of Other Equipment and Devices
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5. Water hammer arrester test system

[Figure 3] and [Figure 4] show a water hammer arrester test system
owned by NSV Co., Ltd, which was designed based on KS B 2375
standard.

[Figure 3] KS B 2375 Water hammer arester test system

7.Principle and features of water hammer arresters

When incompressible fluid moves and creates shock wave,
shock cannot be absorbed; however, gas with strong
compressibility, particularly air and nitrogen featuring high
stability may be injected separately in the flow of fluid, and
shock energy can be absorbed because the initial volume is
contracted when impact power is generated.

The features of the water hammer arresters, which allow
normal flow of current by reducing the high shock energy
created by the water hammer phenomenon occurring within
the piping system, can be summarize as follows:

» Prevents pulsation during pump operation
» Absorbs noise and vibration generated by the
water hammer phenomenon.
» Prevents impulsive pressure of fire-fighting piping facilities.
» Maintains silent environment on highways adjacent to
people.
» Attenuates and absorbs noise and vibration when shock

[Figure 4] Water hammer arrester test system

6. Water hammer arrester

To prevent water hammer, a gas chamber (air in general)
capable of absorbing fluid pressure may be installed on the
pipeline having quick opening/closing valves. The result of
test conducted by the PDI (Plumbing & Drainage Institute),
U.S.A. by types and uses of the water supply systems, pipe
length, and pipe diameter are generally used by related
industries. [Figure 4] shows the air chamber installed in early
stage. In this case, air inside the chamber makes direct
contact with the fluid and is dissolved in the fluid or lost in the
form of bubbles, preventing the occurrence of water hammer.
Recent water hammer
arresters are equipped
with air bladders and
pistons inside the air
chamber to isolate water
from air in order to
prevent loss of air.

Air Chamber

A~~~ ~ ~
~ ~ ~ ~ ~
~ A~

No. TYPE No. TYPE No. TYPE oceurs by the opening or closing of check valves when the
1 Water Tank 12 RetumBend 2 | 50AMeterValve cooling or heating  circulating pump is started or shut off
2 AR 13 Vave 2| 15AMeterVake by automatic control.

3 50A Gate Valve 14 50A Gate Valve 2 Flow Meter

4 | 40AGaeVave | 15 Steel Pipe % Steel Pipe

5 | CenfugalPump | 16 | PressueTiansducer | 27 Osciloscope

6 Weter Relum TEE, Ebow 17 Ball Valve 28 gial Pressure: . e =
7 Sted Pif;e ) PressreGage | 29 Dgf'os[erpuﬁ?ge TYPE Built-in rubber Built-in Byllt-m
8 | S0AGaeVave | 19 BalVahve 0 | VePeseStPry membrane bellows piston
9 Preumaic Ve Tan( 133 2 Water Hammer Aresler 31 Oil Tank

10 15A Globe Valve 21 Serge Valve 32 Oil Cooler

11 2 le Meter
80A Gate Valve 250ARetmBend | 3 | Oy Feaures @
Prevents water hammer Prevents oil | Controls the
and pulsationphenomenon pipe shock. hydraulic
Use | ofthe piping system. equipment
Protects flush valves of sanitary pressure.
facilities. Sanitary.

8. Calculation of the water hammer arrester capacity

The internal volume of the water hammer arresters air bladder
can be used to calculate capacity as follows based on Greer
Mercier s test formula:

4 )

y=20 x107x QP,(0.016L - tc)
P,- P,

[Liter]

Where Q : flow prior to shutting off valve (liter/min)

P1: In general, the allowable impact pressure (kgf/cr) is 1.5 times
P2 or 1.2 times in case value is more than 250A, and 2
times in the case of sprinklers.

P : Pressure prior to shutting off valve (kgf/cr)

tc : Reciprocating time of pressure wave after closing valve.
(0.3~0.5sec) =2 L/IC

L : Overall pipe length (m)

\_ J
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1.Major fixture unit

(A) In case of pipe with water pressure 4.5kgflort or less

% WS:Water supply, HWS:Hot-Water supply

xWhat is fixture unit?

This is the data obtained by PDI through long research and
tests. It is a figure derived by dividing the water supply load
fixture unit of a variety of water supply fixtures into the pre-
determined basic flow, which in turn means the figure which
represents how many times the value is if the wash basin is
used when water pressure is 1kgf/cit.

2. Standard pipe pressure

Ideal pressure applied to pipe connected to sanitary fixtures is
4.0kgf/cr or less.

If water pressure is too high, reducing valves should be used
to protect fixtures.

Water hammer arresters can be selected as follows based on
pressure within pipe.

If water pressure is
4.5kgf/or or less

Use FU standard specifications (standard
specifications)

Use fixtures with specifications 1 step higher
than the standard specifications.Standards of
selecting water hammer arresters based on
pipe pressure

If water pressure
exceeds 4.5kgffcr’

3.Standard of pipe length

Specifications of the fixtures to be installed on the supply pipe
connected to a single sanitary fixture or equipment located far
away are as follows.

Fixtuer | SUPPY Common use Private use Pipe diameter o , , e |
control |Total | WS | HWS | Total| WS | HWS Pipe length ®) 1 o U Ak
oot Flushvalve | 10 | 10 6 25ft(8m) B B © D E F
13 Flush tank 5 5 3 50 (15) B © D E F CF
Largestool | 10 | 10 75 (20) C| D | E | F |CF|FF
ot | Tt s | s LT S A Rl
Small stool, wall- 3 3 125 (40) D E CF | DF | FF |BFFF
mounted 150 (50) E F | CGF | FF | DFF | FFFF
‘g"a?: Faucet 2 | g | 1| 1 1 1 (B) In case of pipe with water pressure exceeding 4.5kgf/ci but less
SI’?(?\INer than 6kgf/or?
head | Miedfawcets | 4 1 2@4)| 3 | 2 | 1 | 2 Pipe diameter
— Flush valve 8 8 | 3 Pipe length |B)| 127 | 34 1 114 | 112 | 2
room | Flush tank 6 | 6 | 3 25t(8m) A A B C D E
Sse;]%a;rlztre Mixed faucets 2 | 1|2 50 (15) A B c D E F
Sevica 75 (20) B C D AE F EF
e Faucets 3| 3| 3 100 (30) C D E F | CF | FF
Laundry Faucets 3 3 3 125 (40) C D F AF | EF |EFF
tank
Nixed 150 (50) D E F DF | FF | FFF
) Faucets 3 3 3 . . . .
fixture (A) is applied to an ideal piping system where the water

pressure of its branch pipe connecting to sanitary fixtures is
4.0kgf/ert or less; and in case pipe water pressure exceeds
4.5kgf/crt but is less than 6kgf/cif, as shown in (B), it is
recommendable to select fixtures with specifications higher by
1 step than those of other fixtures used on piping system with
water pressure 4.5kgf/cit or less.

4. Standard method of installation

Method 1) In case the length of branch pipe is less than 6m.

Install arresters at the center of the branch pipe connected to the
last 2 sanitary fixtures.

«— Main pipe

———————  Less than 6m
. Water hammer arresters —
r Branch pipe (with in 1m)

[Figure 6] Installation position based on method 1

Example] Select the specifications of the water hammer arresters
required for water supply and hot-water supply system, as shown

in [Figure 6].
WHA-S-A
Less than 6m
Hot-water supply pipe WHA-B —
—Water supply pipe ?

TIIEEA

[Figure 7] Installation position based on method 1
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Fixture For water supply For hot-water supply
Closet (F.V) 10 X 2=20 -
Wash basin 15X 4=6 15X 4=6
Total 26 6
Select WHA-B X 1EA WHA-S-A X 1EA
(FU:12~32) (FU:4~11)

(lllustration) Results of FU and model selection

Method 1) If the length of branch pipe exceeds 6m
Divide the entire number of FU covering overall section into a half, and
install 2 water hammer arresters.

E ds 6m
o Water hammer Water hammer
—Main pipe arresters — arresters
No,1 r Branch pipe

[Figure 8] Installation position based on method 2

Example] Select the specifications of the water hammer
arresters required for water supply and hot-water supply
system, as shown in [Figure 8].

Exceeds 6m

Hot-water supply pipe &
— Water supply pipe ~ WHA-B —

I —WHA-§-Ax PEA |

@@@@%M&%M%

[Figure 9] Installation position based on method 2

WHA-B Ag

Example] In case the length of pipe to the fixture is long, install
arresters as near to the quick opening or closing point as possible.

EMain pipe

Fixture with
built-in

instantaneous
check valves

WHA-E

[Figure 11] Equipment with built-in instantaneous check valves

ltem For water supply
Pipe diameter (B) 17
- Pipe length (m) 28
Conditions
" Water pressure (kgf/cr) 3.74
Flow velocity (m/s) 2.44
Selection WHA-E X 1EA

Refer to (A) of <Pipe length-

based selection table> (FU:114~154)

(ustration) Results of selecting models based on pipe length.

Example] Select appropriate type of water hammer arresters to
fit the single fixture or pressure tank connected to the piping
system (equipped with instantaneous check valves) as shown in
[Figure 12].

WHA-F x 2EA
Instantaneous check valves

Pressure tank

Fixture For water supply For hot-water supply
Closet (F.V) 10 X 4=40 -
Wash basin 15X 8=12 15X 8=12
Total 52 12
Select WHAB X 2EA WHA-S-A X 2EA
(FU:12~32) (FU:1~11)

(Illustration) Results of FU and model selection
Method 3] In case the length of pipe to the fixture is long, install arresters
as near to the quick opening or closing point as possible.

Water hammer arresters

«— Instaneous check valve
1— Remote piping

m

Shock wave
Exit
[Figure 10] Installing water hammer arresters on remote piping
of individual sanitary fixtures.

Main pipe

[Figure 12] Pressure tank equipped with instantaneous check valves

ltem For water supply
Pipe diameter (B) 2"
- Pipe length (m) 30
SRR Water pressure (kgf/cir) 4.08
Flow velocity (m/s) 3.05
Selection
Refer to (A) of <Pipe length- V[\:IU%ESX gg :
based selection table> (FU:155 ~330)

(lllustration) Results of selecting models based on pipe length.
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Water Hammer Arrester Technical Data

Example] Select appropriate type of water hammer arresters Example] Select appropriate type of water hammer arresters
to fit the single fixture(service sink) connected to the water to fit the single fixture
supply and hot-water piping system as shown in [Figure 13]. (processing tank) connected to the water supply and hot-

water piping system as shown in [figure 15]

— Vertical WHA-C
inin WHA-C
C WHA-C peng
Maln pipe WHA-C {
L (for water supply) ]
Main pipe Processing tank

(for hot water supply) | Pressure tank

[Figure 12] Single fixture (service sink) [Figure 15] Processing tank equipped with instantaneous check valves

Item For water supply
ltem For water supply
. Pipe diameter (B) 17
Pipe diameter (B) 3/4 N Pipe length (m) 15
Conditions Pipe length (m) 20 CRlIRE Water pressure (kgf/cr) 3.1
Water pressure (kgtfor) 20 Flow velocity (m/s) 244
Flow velocity (m/s) 1.8
- Selection )
Selection . WHA-C X 2EA Refer to (A) of <Pipe length- WES‘ :%X ;g &
Refer to (A) of <Pipe length- (FU:33 ~60) based selection table> (FU:33 ~60)
based selection table> ‘
(ustration) Results of selecting models based on pipe length.

(llustration) Results of selecting models based on pipe length.

Example] Select appropriate type of water hammer arresters to
fit the single fixture or open tank connected to the piping system
(equipped with instantaneous check valves) as shown in [Figure 14].

—— WHA'S-A N "* WHAC
WHAS-A

~—WHA SA

— WHA-F o 4lﬂ»WHASA _
L T

Instantaneous check valves | ——WHASA L, J—wisa _’% WHAC

L ]ﬂ»wmrsr/\ L WHAS-A | |
le) .

Open tank ¥4
r ]’iWHA—SVA

WHAS-A

. |50

mﬁL
(j]‘ _
Q} _
Q} _
®i4
o1

—WHAS-A . "* WHAC
WHA-S-A

— Vertical piping

n@fu—mﬂl

j*——WHA-S-A j——WHA-S-A N '.7 WHA-C
T e | e
. T0 . N tsisiclolele)
ltem For water supply - o [
L fiﬂ»wm SA L[ WHASA || I I T I I H'—'»WHA SA
Pipe diameter (B) 11/4” ‘ I
- . 0% é SistsTeTotete)
Conditions Pipe length (m) 30 — — —
Water pressure (kgf/cif) 3.6 — — —
Flow velocity (m/s) 244 [Figure 9] Plumbing system diagram with water hammer arresters selected
Selection
Refer to (A) of <Pipe length- VI\:/U':‘;X ;E(')A
based selection table> (FU:155 ~330)

(lustration) Results of selecting models based on pipe length.
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5. Maximum impact pressure measurement data
» WHA-S-AA Water hammer arrester test result
(Designed pressure in pipe:4.0kgficmm? )

0] _lumma T — — l Values
Warking - hous s FFT sy

Cursor
THr — | ¥e;may
- KM%
1
24 — — — — — — —
] ] k\../’ LN e e
1) e na 3 Pﬂa 2 4 nE I = " " I

« Water hammer arrester off[20.9 kgf/ci] -

[} TirnalSignal 2 = lspull Cusoe Vahios

Warking | Ingest | inpuk | FFT Jeabezor — | ¥zEV
= HegiEe
%

—=
kaffem®
L
E A nIr nE =4 ma E:t] HE
[s e M

» Water hammer arrester on[9.09 kgf/ci]
100,000cycles

» WHA-S-AWater hammer arrester test result

L] TimatSkned 3 - Input] Carsor Vs

Wk - npet g £ FET Analyzsr —['v=z8v
+ I X=26l g

iy

Cisint Vighnit
Warking | Ingut gt + FET Anabizee — | veEmv
X H0s

=L .3 x5 A H ] HE .} =L l.' o

» Water hammer arrester on[6.65 kgf/ci]
100,000cycles

6. Example of application, and the installation position of water hammer arresters
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WHA Water Hammer Arrester (CM Adapter/PB Cuopling Type) @ @ [@

m Features

This product is made up of materials that are harmless to humans,
including pistons, an O-ring and cooper pipe. Because the air
layer is completely separated from the water with the presence of
O-ring, it guarantees a semi-permanent life span.

It is made in compliance with PDI (Plumbing and Drainage
Institute) standard, that is FU (Fixture Unit) definition and each
model is proven to have a volume appropriateness and reliability
through 200,000 cycle tests.

= Working pressure(PV) : 10Kgf/cm2
= Maximum impulsive pressure(P) : 38Kgf/cm?2
= Maximum working temperature : 120°C

PB Cuopling Type

m Specification
Name of -
No. Components Material Remark
1 Body Copper (KS D 5310,L~type), Molding
2 Pistion PP | Pressure-lubricated Dow-Coming 111
silicon comé)ound, FDA anroved
3 O-ring EPDM | ( Uses the FDA-approved lubricant )
4 | CM Adapter | Brass KS B 1544
5 |Air Chamber| - 4.0kgf/cm2 Air Charge

Tin 96% & Silver 4%, is Harmless to

- umans
6 | Soldering | Sné&Ag (Uses items that are certified by the

national institute

® Dimension & Selection Guide PDI certificate for WHA-S-A & S-AA model

Tvoe Dimension (mm) Weight Air Volume Fixture Capacity
¥ A @D H (kg) (cc) Unit
WHA-S-AA(CM) 150 0.2
20A(22.22) 15A 31 ~3
WHA--AA(PB) 153 0.1
WHA-S-A(CM) 210 0.2
25A(28.58) 15A 80 411
WHA-I-A(PB) 215 0.2
WHA-S-B(CM) 32A(34.92) 20A 210 0.3 110 12~32
WHA-S-C(CM) 50A(53.98) 25A 226 0.4 180 33~60
WHA-S-D(CM) 50A(53.98) 25A 265 0.7 320 61~113
WHA-S-E(CM) 50A(53.98) 25A 338 0.8 470 114~154
WHA-S-F(CM) 50A(53.98) 25A 400 0.9 590 155~330

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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WH A'3000 STS Sanitary Water Hammer Arrester (CM Adapter) E@

m Features

It is made up of special materials like Piston and O-ring with stainless
steel tube having excellent corrosion resistance and because air layer
is completely separated from water thanks to O-ring, it guarantees
semi-permanent life span. It is made in compliance with PDI
(Plumbing and Drainage Institute Standard), that is FU (Fixture Unit)
definition and each model is proved to have volume appropriateness
and reliability through 200,000 cycle tests.

= Working pressure(PV) : 10kgf/cm?’
= Maximum impulsive pressure(P) : 32Kgf/cm’
= Maximum working temperature : 90°C

A
® Specification
No. CONFT?SZ)%g;tS Material Remark
1 Body STS (Type 304SS), Molding
) Piston PP Pressure-lubricated
Dow-Corning 111silicon dcompound, FDA
o approve
. J Ol EFD. (Used the FDA-approved lubricant)
4 Adapter SIS CM Type
5 | Air Chamber | - 4.0kgf/cm? Air Charge
6 Air Valve | Brass Cr Plated
D
® Dimension & Selection Guide
- Dimension(mm) Air Volume Fixture
it A @D H (co) Capacity Unit
WHA-3015A R7} 15A 163 70 1~
WHA-3020B 38 20A 180 110 12~32
WHA-3025C 38 25A 226 150 33~60
WHA-3025D 60 25A 224 320 61~113
WHA-3025E 60 25A 252 390 114~154
WHA-3025F 60 25A 294 470 155~330

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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WHA'4000 Water Hammer Arrester (Flange Type)[:g

® Features

It is a semi—permanent water hammer arrestor made up of a stainless
steel tube having excellent corrosion resistance with a built=in piston
moving up and down to prevent the loss of air. Because it is an all-
in-one type, it does not cause the leakage of water. Plus, it has a
wide range of applications, including the pipe for drinking water. It is
for pressures higher than 10kgf/cr with the pressure gauge on top to
check the pressure applied. In general, it is installed on top of the
special-purposed pump. Its volume appropriateness and reliability
have been proved through 200,000 cycle tests.

The above special order-made model is a hybrid water hammer
arrestor, which can be installed in the same direction in which fluid
moves through a vertical/horizontal pipe.

= Working pressure : 10kgf/cm?2/ 20kgf/cm2
= Maximum impulsive pressure : 32Kgf/cm?
= Maximum working temperature : 90°C

A
o
® Specification
Name of 3
No Components Material Remark
1 Body STS (Type 304SS), Molding
2 Piston PP, ABS Pressure-lubricated Dow-Coming 111 Silicon
T : Compound, FDA approved
3 O-ring EPDM (Used the FDA-approved lubricant)
4 Flange SIS =
5 | Air Chamber = 7 5kgf/om
‘ 6 Air Valve Brass Cr Plated
[ 7 |Pressure Guage - 20, 30, 40kgf/cr
] ABS + Wire
8 Filter Cap Netting
® Dimension & Selection Guide
e Dimension(mm) Air Flange
yp A @D H Volume( 0 ) Connection Diameter
WHA-4040 139.8 491 320 1.6 40A
WHA-4050 139.8 61.1 320 1.7 50A
WHA-4065 139.8 771 340 2.1 65A
WHA-4080 165.2 90.0 360 3.3 80A
WHA- 4100 165.2 115.4 360 3.7 100A
WHA-4125 165.2 115.4 390 4.2 125A
WHA-4150 165.2 115.4 390 42 150A
WHA-4200 216.3 158.0 440 9.7 200A
WHA-4250 216.3 158.0 460 9.7 250A

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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WHA'5000 Water Hammer Arrester (Line Type)

® Features

It is made up of stainless steel having excellent corrosion resistance
with a piston and air layer inside to ease the water hammer. The
conventional water hammer arrestors need extra space because they
are installed perpendicular to the end of the pipe or valve in the
direction of the pipe line, but this product can be installed in a narrow
space as it is installed in the middle along the direction of the pipe
line.

= Working pressure(Pv) : 10kgf/cr, 20kgf/crt
= Maximum impulsive pressure(P) : 32kgf/cn®
= Maximum working temperature : 90°C

A m Specification
‘ No. | Name of Components | Material Remark
[ I [ %—l 1 Flange (TYPE304),Molding
2 Inner-Body STS (TYPES04),Molding
3 Outer-Body Honing
4 Air Inlet Brass Cr Plated
T -
LQ’E 5 O-Ring EPDM -
6 Piston Plastic Engineering Plastic
[T
® Dimension & Selection Guide
Type A Dimension(mm) H Al \(/(élgjme Flange Connection Diameter
WHA-5050 1143 280 0.5 50A
WHA-5065 114.3 300 0.7 65A
WHA-5080 165.2 340 0.9 80A
WHA-5100 165.2 390 1.2 100A
WHA-5125 216.3 440 1.6 125A
WHA-5150 216.3 500 2.0 150A
WHA-5200 267.4 550 2.2 200A
WHA-5250 355.6 600 3.2 250A
WHA-5300 355.6 680 3.8 300A

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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W H A'Gooo Water Hammer Arrester (Flange Type)

® Features

It is a semi—-permanent water hammer arrestor made up of steel with
an EPDM air bag inside to prevent the leakage of air. Plus, it absorbs
(=t sudden pressure when the shut-off valve is closed. It is usually

Arramer installed on top of the pump and/or the end of the fire pipe in parking
e space. lts volume appropriateness and reliability have been proved

through 200,000 cycle tests.

= \Working pressure : 10kgf/c, 20kgf/cn*
= Maximum impulsive pressure(P) : 32kgf/cn’
= Maximum working temperature : 90°C

® Specification
No. | Name of Components Material Remark

1 Flange SS400 Cr Plated

2 Middle Plate SS400 =

3 Body SPP =

4 Air Bag EPDM65 =

5 Cap SS400 =

6 Air Inlet BS Cr Plated KS B 1503

® Dimension & Selection Guide
- Dimension(mm) Air Volume Flange Connection
ype A @D H (0) Diameter

WHA-6040 124 61.1 202 0.4 40A
WHA-6050 124 61.1 202 0.4 50A
WHA-6065 124 771 202 0.4 65A
WHA-6080 150 90.0 232 0.8 80A
WHA-6100 150 115.0 232 0.8 100A
WHA-6125 176 141.0 265 1.4 125A
WHA-6150 176 141.0 265 1.4 150A
WHA-6200 226 166.6 315 3.6 200A
WHA-6250 226 166.6 340 3.6 250A

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VD 1 0 Friction & Wire Damper
|

® Features

VD10, a parallel combination of a friction damper and a wire damper
(using elasticity and damping characteristic of wire rope), is an
effective damping device with high elasticity and damping
characteristic to seek stability and vibration isolation simultaneously.
You can save money because there is no risk of oil leakage, no limit
to service life, and no maintenance, unlike existing hydraulic or
mechanical dampers.

1800

——Friction
— Wire
—Total

......... —

1200 L —_____,._-F-"

1200 -

@
=3
3

o

, Force (kgf)

&
=3
3

-1800

-6 -4 -2 [ 2 4 6
Displacement (mm)

m Specification
No. Name of Components Material
1 Friction Damper STS304
2 Wire Damper STS304
m Specification

VD10 aims to isolate vibration. A fluid flow inside the pipe produced a

vibration frequency, which comes close to the natural frequency of the

pipe itself and then resonance occurs. Absorbing the energy from the

resonance, this product stabilizes dynamic behavior of the piping

Length system and prevents the vibration from being transmitted to the
support structure.

Loop Diameter
g
<

m Dimension & Selection Guide

I Rated Load Stroke Spring Rate Dimension
e

e (kgf) (mm) Mid-Stroke Max-Stroke Loop Dia. Length Wire Loop
VVD10-1000 1000 +25 66 186 180

VVD10-2000 2000 +40 21 75 250

1000 ®16 6

VVD10-2500 2500 +50 23 65 300

\VVD10-3000 3000 +50 18 50 300

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VDZO Vibration Friction Damper

® Features

VD20 (Vibration Friction Damper) is a pipe-type vibration and shock
control device usually installed in a power generator, petrochemical
plant and semi-conductor manufacturing facilities to reduce vibration
in pipes by external pressure such as earthquakes and water-shock.
It protects parts of the pipe line without interfering in the thermal
expansion and ensures safety against external shock like an
earthquake. With a special ceiling, lining and a compressed coil
spring inside, it controls the dynamic load.

® |nstallation example

q (6 [ Tl ® Specification
Nl !_ No. Name of Components | No. Name of Components
L 1 Damper Body 4 Coil Spring
2 Clevis 9 Adjust Rod
3 Lining Shoe 6 Clevis Nut

m Dimension & Selection Guide

Type Outer Diameter Stroke Lenght Rod Clevis Hole Remark
it (#D) (mm) (L (£D) (¢D)
VD20-500
VD20-1000 6.3 8.0 513 30 24 The outer material is based on SCH #40 steel
pipes for pressure service.
VD20-1500
It can be made to order

VD20-2000 90.6 493 644 40 30

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VD30 Seismic Total Damper
|

m Features

VD30 is an effective damping device to earn stability and vibration
isolation simultaneously. You can save money because there is no
risk of oil leakage, no limitation to service life, and no maintenance,
unlike existing hydraulic or mechanical damper.

® Specification
No. Name of Components Material
1 Wire Rope STS304
2 Mount Block STS304
3 Bolt STS304
4 Clevis S45C
® Application

VD30 aims to isolate vibration. A fluid flow inside the pipe produced a
vibration frequency, which comes close to the natural frequency of the
pipe itself and then resonance occurs. Absorbing the energy from the
resonance, this product stabilizes dynamic behavior of the piping
system and prevents the vibration from being transmitted to the
support structure.

m Dimension & Selection Guide

Type Stroke(mm) Ma?(a—tgar(%lﬁr?rﬁ)rlng A MIN.(mm) B(mm) C(mm) D(mm)
+25 30 H84 258 202 12.7
VAT £ 12 63 559 23 121 127
+ 40 375 762 357 294 12.7
VD30-1500 +25 60 Akl 317 210 12.7
+ 12 125 686 299 133 12.7
+50 60 914 459 399 19.1
\VVD30-3000 +40 75 914 459 310 19.1
+25 120 787 346 218 19.1
+ 50 120 1067 544 420 19.1
\VD30-6000 + 40 150 1016 489 331 19.1
+25 240 1016 485 252 19.1
+50 240 1270 660 466 254
VVD30-12000 + 40 300 1194 517 375 254
+25 480 1168 572 305 25.4

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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S c Swivel Connector

® Features

It is called swing joint, or swivel connector, which is usually used to
branch off a pipe for steam and hot-water heating systems. A low-
pressure branch point is connected to more than two elbows. When
one elbow is inflated, the connection gets twisted and absorbs the
inflation. Type SJ-A and type SJ-B can be used to connect a turning
region, minimizing moment loaded on the piping when it expands and
contracts. Structural features include: 360-degree rotation due to ball
bearing inside, high mechanical strength, workable under high
temperature/high pressure condition.

= Application

+ Rotatable pneumatic tubing
¢ Hydraulic tubing
+ \Where rotatable motion is required in the piping system

m Specification
No. |Name of Components|  Material Remark

1 Flange SS41, SS400 Powder Coating

2 Body S45C, SM45C Powder Coating

3 Inner Sealing (U-Type Seal Jacket +

4 External - SUS Spring)
Sealing Special Seal

5 Ball Bearing STB, SUJ -

6 Plug = =

= SC—A Type Dimension & Selection Guide

T = Dimension(mm) : Remark
SC-A 50A 155 180
SC-A 65A 175 180
SC-A 80A 185 194
SC-A 100A 210 194 e
SC-A 125A 250 194 10,20kg /C’mz
SC-A 150A 280 220 ’ Flange
SC-A 200A 330 220
SC-A 250A 400 260
SC-A 300A 445 260

(NOTE) The mentioned size and scale can be altered to improve the quality performance and
B-TYPE capacity of the product without any notice.
m SC-B Type Dimension & Selection Guide

Wi = Dimension(mm) : Remark
SC-B 50A 70 133
SC-B 60A 83 167
SC-B 80A 132 195
SC-B 100A 182 250 e
SC-B 125A 161 306 10 20kgf/c’mz
SC-B 150A 190 362 ' Flange
SC-B 200A 249 474
SC-B 250A 307 585
SC-B 300A 366 697

(NOTE) The mentioned size and scale can be altered to improve the quality performance and
capacity of the product without any notice.
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S c Swivel Connector
1

= Example of application

STYLE 1 STYLE 2 STYLE 3

STYLE 4 STYLES STYLE 6

STYLE7 STYLE 8
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Vibration Isolation Data

Influence of Vibration
Vibration is a periodic motion whan machine operates. It shortens the life of the machine itself and makes lower its

performance. It also provokes psychological discomfort as well as physiological disorders. In the environmental point of view,
Vibration range from 1 to 90Hz at level from 60 to 80dB is harmful.

Vibration-proof Design of Equipment

» Exciting Force
When equipment executes a rotary or reciprocating motion, vibration force is generated. This force is called by, the exciting

force”. The strength and frequency of the exciting force is decided by kind, shape and capacity of the equipment.

Features of Exciting Forces Vibration Source Vibration—proof Support Method
Steady vibration with centrifugal water chiller, high-pressure pumps, (@ Vibration-proof rubber mount common bed if necessary
High frequency high-pressure transformer, etc. @ Vibration-proof rubber pad, Glass wool, rock wool

@ Common bed with sufficient mass and strength,
Vibration-proof rubber pads, Air-spring side
Steady vibration with Blowers, Pumps, water chillers, cooling towers, support if necessary
low frequency reciprocating equipment, etc. @ Vibration-proof rubber mount
3 Vibration-proof rubber pad,
Glass wool, rock wool.

Rando_m cor_mtinuous elevators, gondolas, ducts Vibration-proof rubber support
vibration

For low shock, a band with glass wool

Shock feed & waste water pipes and rock wool

Exciting Forces of rotating equipment is calculated by following.
F=mrw=mr219)

F: Exciting Force, r: Concentricity distance m: Mass of the machine,
w Rotational speed(rad/s) of the machine f: Rotation cycle F M '|' |

» Transmission Ratio
When the equipments are installed in lower stories or basements, the
floor is considered to be a completely rigid body so that we can assume

that 1-degree of freedom vibration system. K C |- ﬂ
Mx+CxtKx=FoSin2Tfs- t
M: Mass of the machine  C: damping coefficient

I11117717717777777777

K: Spring constant x: Particle displacement
Fo: Amplitude of exciting force
fd: Operating or forcing frequency of the machine. t: Time

The term transmission ratio is force ratio transmitted to floor to the equipment generating exciting forces.

\/ 1440%x ( fi )2 Tr: Vibration transmission ratio
Ty= Jo fn: Natural frequency
d 2 d . : : .
\/ (1 _(§ )2) 142%x ( % ? fd: Operating or forcing frequency of the machine.
" " C: Damping ratio

also practically, (= 0,
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Tr(%)

10 T A} 1
8 O.OEI> ",I - F= TV:
6 d
4 i (S
3 0.2 ! ﬁ
05 l— % /\\ A T
2 : frequency ratio of Tr and fd/in is if
1o >é/5'“ vibration reducing
10 T | fimit fdffin=1, Tr=co Resonance
ZZ v fofr( /2, Tr> 1 Transmission Force » Generating Force
' \ fdfin = /2, Tr=1 Transmission Force = Generating Force
Z:Z \\N 2 ffin=/2, TX 1 Transmission Forcg Generating Force
0.2 \ >
N
A N
A\Y
A\
5% \\NmESE
0.04 <
0.03
0.02 0.05—
0 —] g
0.01 | N &
0.1 02 03 05 07 1.0 v2 2 3 a 6 8 10 . N ?»% L
fo/n FEANNN Nmusm ¥
Trvs. fd/fn v )
. o . . . 2 3g O \ ’Conc, -
» Spring constant of vibration—proofing material 2 B2 \\\ e
Natural frequency of vibration-proofing system o € nh B
" fn" and static deflection ~ & is expressed by following equation. § 0 N o c
:E_, o4 A\\ \ :
i I e 4.98 5 M ]
. w |
f=== K === \|Wo [H]=_F=  g=— \ &\\\ A
2 M 2m w/A \/ & o) 01 Ty R Tor
006 N WL
) v0s \ W AN T
K: Spring constant(kgf/mm) \ A\ v
&: static deflection(cm) 002 \\
fn: Natural frequency of vibration-proofing system(Hz) vor L — UL L ALMWNAL —
g: gravity acceleration 980( € mjs') Frequency(Hz) s
W: weight which each vibration-proofing material support(N) Selection Table by varicus floor structure
(NOTE)A:Vibration prool Rubber C:Air Spring
B:Metal Coil Spring D:Closed Air Spring
» Allowable vibration criteria for Building [ISO]
Area Time Continuous vibration acceleration amplitude Shock acceleration amplitude
Hospital operationg Day 0.0036(51dB) 0.005(54dB)
room, etc Important area Night 0.0036(51dB) 0.005(54dB)
. Day 0.072/V t (57dB) 0.1/ n (60dB)
Resident area Night 0.005(54dB) 0.01(60dB)
office Always 0.14/V t(63dB) 0.2V n (66dB)
Factory, Workp|ace Always 0.28/V t (69dB) 0.4~ n (72dB)

In this table, t' is vibration exposure time(second). less than 100 second, vibration exposure time uses real
time and if longer than 100 second, use 100 second. Shock numbef n" becomes 100, even though more than
100 and in case of under 100, use real value. The unit of vibration is vibration acceleration(ns’) and the value in
the blank to be calculated to dB unit.
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Vibration Isolation Data
Sort of vibration isolators and characteristics
Tyre genera infoméaiion performence and cheradierislic Cauiions Usage
® To isolate vibration using the | {Merity @ Not available for noise Rotary machine

SBL0S o0 paIg

elasticity of steel coil spring
Normally use coil spring for
HVAC system.

@ Normally use coil spring for
HVAC system.

® Spring constants are clear and
free choice is available

@ It s available to choose smalll
spring constant

{Demerit)

(D Resonance can be occurred
once machine’s on—off

@ Surging and structure borne
noise can be made by spring' s
natural frequency once high
frequency vibration

control

@ It's available to make
spring constant be small,
but it makes vibration be
high. Enough room must
be required for machine,
piping and duct system

such as pump,
motor, Fans etc.

ped ey

@ To isolate vibration by
special uneven surface of
plat—type rubber pad material

(@ This is macroscopically one
of the rubber mount

{Merit)

Easy installation and cheap price
{Demerit)

Vibration isolation is ineffective for
low frequency because it's not
available for making spring
constant be small. Vibration
isolation efficiency is limited

@ To use steel plate
between rubber pads
once using more than 2
layers rubber pads.

@ To consider it's chemical
characteristics

To be effective for
high  frequency
vibration such as,
chiller and AHU etc.

SEfLUBL/SLNOW B

® To be made of NR or CR with
reasonable hardness. It' s
available for forming with steel
insert and using elasticity of
rubber.

(@ To be assorted as pressed
type, sheared type and
complex type, based on sort
of impact to the mount,
circular type, rectangular type,
cylinder type and mountain
type bused on the features.

@ Pressed type is widely used
because load capacity is high
per unit area, Sheared type is
used for small load capacity
and low frequency machine
because it has got small
spring constant.

@ Complex type is used for the
application which is impacted
by 3 waysl(direction XY and

Z) loads at once.

- o

Sheared type

L

Complex type—2

Pressg_ad type

Complex type—1

{merity

(D To choose features freely and
reasonably select spring
constant ratio for XY and Z
direction

@ Resonance is reduced by it's
viscosity.

@ Surging is reduced and noise
absorption is available.

@ A lot of standard products

{Demerity

@ To pay attention to use at
temperature condition between
10~70°C because spring
constant can be changeable
based on temperature change

(2 Spring constant can be also
changeable based on rubber's
modify.

@ Small spring constant is not
available

@ Chemical characteristics are
flexible for each sort of rubber
materials

® It's too hard to know exact
spring constant because static
spring constant and dynamic
spring constant are different by
viscosity and elasticity

@ To pay attention to
chemical characteristics of
rubber materials

@ Dynamic spring constant
must be used on noise
and vibration design by
rubber mount.

@ Rubber mount must be
used under it's load
capacity

@ Load capacity is limited
based on the degree of
modification.

® Detailed specification must
be provided on technical
data or catalog served by
manufacture.

Normally used for
HVAC system such
as, piping and duct
work efc.
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election Guide for Vibration Isolation, ASHRAE HANDBOOK 2011

Equipment Location (Note 1)
Floor Span
Slab on Grade Uptoém 6to9m 9to12m
Shaft Power Min. Min, Min. Min,
kW and BaselIsolator Defl,, Base Isolator Defl,, BaseIsolator Defl, Baselsolator Defl.,, Reference
Equipment Type Other RPM Type Type mm Type Type mm Type Type mm Type Type mm Notes
Refrigeration Machines and Chillers
Reciprocating All All A 2 6.4 A 4 19 A 4 33 A 4 64 23,12
Centrifugal, seroll All All A 1 6.4 A 4 19 A 4 38 A 4 38 2,348 12
Screw All All A 1 25 A 4 38 A 4 64 A 4 64 2,34,12
Absorption All All A, 1 6.4 A 4 19 A 4 38 A 4 38
Adr-cooled recip., saroll All All A 1 6.4 Y 4 38 A 4 33 A 4 64 24512
Alir-cooled serew All All A 4 25 A 4 38 B 4 64 B 4 64 24,5812
Air Compressors and Vacuum Pumps
Tank-mounted horiz. 275 All A 3 19 A 3 19 A 3 38 A 3 38 3,15
=11 All o} 3 19 o} 3 19 (o} 3, 38 c 3 38 3,15
Tanlk-mounted vert. All All (o} 3 19 o} < 19 c 3) 38 c 3 38 3,15
Base-mounted All All o} 3 19 o} 3 19 C 3 38 c 3 38 3,14,15
Large reciprocating All All C 3 19 C 3 19 C 3 38 C 3 38 314,15
Pumps
Close-coupled 256 All B 2 6.4 c 3; 19 C 3 19 c 3 19 16
=75 All o} 3 19 c 3 19 c 3, 38 c 3 38 16
Large inline 3.7t0 19 All A 3 19 A 3 38 A 3 38 A 3 38
222 All A 3 38 A 3 38 A 3 38 A 3 64
End suction and split case <30 All & 3 19 (o 3 19 (o4 3 38 (o} 3 38 16
37t093 All [oF 3 19 o} 3 19 C 3 38 c 3 64 10,16
=110 All [of 3 19 o} 3 38 C 3 64 o} 3 89 10,16
Packaged pump systems All All A 3 19 A 3 19 A 3 38 C 3 64
Cooling Towers All Upto300 A 1 6.4 A 4 89 A 4 89 A 4 89 58,18
301to 500 A 1 6.4 A 4 64 A 4 64 A 4 64 5,18
S50landup A 1 6.4 A 4 19 A 4 19 A 4 38 5,18
Boilers
Fire-tube All All A 1 6.4 B 4 19 B 4 38 B 4 64 4
Water-tube, copper fin All All A 1 3 A 1 3 A 1 3 B 4 6.4
Axial Fans, Plenum Fans, Cabinet Fans, Fan Sections, Centrifugal Inline Fans
Up to 560 mm diameter Al All A 2 6.4 A 3; 19 A 3 19 c 3 19 4,9
610 mm diameter andup <500PaSP Upto300 B 3 64 C 3 89 o] 3 89 € 3 89 9,8
300to 500 B 3 19 B 3 38 c 3 64 c 3 64 9,8
S0landup B 3 19 B 3; 38 B 3 38 B 3 38 9,8
=501 PaSP Upto300 C 3 64 c 3 89 c 3 89 c 3 89 389
300to 500 C 3 38 c 3 38 (o} 3 64 c 3 64 3,89
S0landup C 3 19 o} 3 38 C 3 38 c 3 64 3,89
Centrifugal Fans
Up to 560 mm diameter All All B 2 6.4 B 3; 19 B 3 19 B 3 38 9,19
610 mm diameter and up <30 Upto300 B 3 64 B 3 89 B 3 89 B 3 89 8,19
300t0 500 B 3 38 B 3, 38 B 3 64 B 3 64 8,19
S0landup B 3 19 B 3; 19 B 3 19 B 3 38 8,19
237 Upto300 C 3 64 o} 3 89 C 3 89 c 3 89 2,389,119
300to 500 C 3 38 o} 3 38 C 3 64 c 3 64 2,3,89,19
50landup C 3 254 C 3 38 © B 38 (03 3 64 2,3,8,9,19
Propeller Fans
‘Wall-mounted All All A 1 6.4 A 1 6.4 A 1 6.4 A 1 6.4
Roof-mounted All All A 1 6.4 A 1 6.4 B 4 38 D 4 38
Heat Pumps, Fan-Coils, Al All A 3 19 A £ 19 A 3 19 AD 3 38
Computer Room Units
Condensing Units Al All A 1 6.4 A 4 19 A 4 38 AD 4 38
Packaged AH, AC, H and V Units
All <75 All A 3 19 A 3 19 A 3 19 A 3 19 19
<11 Upto300 & 3 19 A 3 8% A 3 8% C 3 89 2,4,819
=1kPaSP 301t0500 A 3 19 A 3 64 A 3 64 A 3 64 4,19
S0landup A 3 19 A 3 38 A 3 38 A 3 38 4,19
>1kPaSP11, Upto300 B 3 19 ¢ 3 8% Cc 3 8 C 3 89 2,34,89
>1kPaSP 301to500 B 3 19 c 3 38 c 3 64 c 3 64 2,349
s01anduwp B 3 19 ¢ 3 8 ¢ 3 38 ¢ 3 64 2,349
Packaged Rooftop All Al AD 1 64 D 3 19 See Reference Note 17 56,8,17
Equipment
Ducted Rotating Equipment
Small fans, fan-powered <300 Lis All A 3 127 A 127 A 3 127 A 3 12.7 7
boxes 2301Lks Al A3 19 A 3 19 A 3 19 A 3 19 7
Engine-Driven All Al A 3 19 C 3 38 C 3 64 C 3 89 234
Generators
Piping and Ducts (See sections on Isolating Vibration and Noise in Piping Systems and Isolating Duct Vibration for isolator selection.)

»BASE TYPE »ISOLATOR TYPE
. RUBBER PADS RUBBERMOUNTS  SPRING ISOLATOR
A. No Base B. Structural steel rails or base (TYPE 1) (TYPE2) (TYPE3)
. a
isolators attached
directly to equipment
RESTRAINED SPRING ISOLATOR THRUST RESTRAINT

(TYPE 4) _ (TYPE 5)
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S MA Spring Mount (Deflection : 25mm)®

® Features

An open—spring mount is, in general, used together with the additional
load base. It is easy to install and check; also its static deflection is
visible to the naked eye. The spring is in between the upper cap and
the bottom cap without any guide, and the bottom cap is mounted
with the base palte having a hole for the anchor bolt. Plus, the steel
plate is inserted inside the cap and at the top of the mount, there is a
level-control bolt made up of the control bolt, cap, screw and washer.
There is also a drain hole inside the bottom base, which facilitates
drainage.

m Usage

# For pump vibration isolator stand

< For ventilator

# For air conditioning units

# For equipment having a small horizontal reaction

m Specification
No. Name of Components Material Standard
) CR KS M 6617
1 Lower Spring Cap Base Plate 5400 KS D 3503
R SUP9 KS B 2402
’ Coll Spring HSW3 | KSB 2403
: CR KS M 6617
’ Upper Spring Cap SS400 | KSD 3503
Level Bolt SS400 KS B 1002
5 Cap Screw SS400 KS B 1002
® Dimension & Selection Guide
: Spring ' Dimension(mm)
Capacity Weight
Type (kg) &g?f,;am”g (kg coor A B C D H | LevelBlot Cap Screw
SMA-A-50 50 20 0.35 Red
SMA-A-T5 75 30 0.39 Black % 74 53 12 9 MIBx45 | Mi0x25
SMA-A-100 100 40 0.41 Blue
SMA-B-100 100 40 110 Blue
SMA-B-150 150 6.0 1.12 Brown
SMA-B-200 200 8.0 1.18 White 130 100 70 13 128 M20 % 90 M12x 25
SMA-B-300 300 12.0 1.34 Orange
SMA-B-400 400 16.0 1.34 Pink
SMA-C-400 400 16.0 1.90 Pink
SMA-C-500 500 20.0 2.00 Green
SMA-C-600 600 24.0 2.08 Blue
SMA-C-750 750 0.0 212 Black 150 120 84 13 144 M20 % 90 M12x 25
SMA-C-1000 1000 40.0 2.32 Yellow
SMA-C-1200 1200 48.0 2.20 Red

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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Vibration
Control

S MA Spring Mount (Deflection : 25mm)®

m SMA Test Data
14 000 1 000
——SMA-B-100 ——SMA-B-100
12 000 <
——SMA-B-150 g ——SMA-B-150
10 000 =
——SMA-B-200 Z ——SMA-B-200
= 8000 ] SHEEE RHNEE :
= / — SMA-B-300 g 100 — SMA-B-300
8 600 o
/ —— SMA-C-500 = ——SMA-C-500
4 000 = §
S ——5MA-C-750 g ——SMA-C-750
2 000 ] — Ee———
— — SMA-C-1000 SMA-C-1000
0 = : 10
o 10 20 ap 0 10 20 30 40 50
Load-Displacement Graph Displacement[mm] T ETTRS T GRS RN N Frequency[Hz]
100 1 000
——SMA-B-100
e RO ——SMA-B-150 o
§ A Z
£ I\ SMA-B-200 :
2 1= ]
£ X 3
2 N ——SMA-B-300 &
2 01 : g
£ = =E —— SMA-C-500 £
=i -
B bl
'Eu.o: ! ——| | AT a
SMA-C-1000
0.001 - | 1
[} 10 20 30 a0 50 1 5 10 20 30 40 50
Transmissibility Graph Frequency[Hz] Isolation Efficiency Graph Natural Frequency of the System[Hz]

® |nstallation Features

WHA WATER HAMMER ARRESTER

250 D.V.

PRESSURE GAGE
NFC FLEXIBLE CONNECTOR

an

it

T IB-150 INERTIA BASE

WHA WATER HAMMER ARRESTER

I1B-150 INERTIA BASE

I 1
E: \ \ :ﬁl (SMA SPRIN()3 MOUNT [ = - DRAIN
. DEF: 25mm
4 : AN 4
FOUNDATION L CON'C (BY OTHERS) EOUNDATION. i SMA SPRING MOUNT
CON'C (BY OTHERS) (DEF: 25mm)

MULTI STAGE PUMP DETAIL

SINGLE STAGE PUMP DETAIL
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ZS M A Spring Mount (Deflection : 25mm)

® Features

Open spring mount is, in general, used together with an additional
load base. Not only is it easy to install, but it also it a static deflection
visible to the naked eye. It is excellent in reducing vibration with left-
right and up—down stability. Its upper/bottom housings are made of
castings with 2ea mounted springs. Because it is open-type, it can be
used to reduce the vibrations that heavy equipment creates without
having to use too many.

m Usage

* For pumps
(single-stage and multi-stage, turbine, double suction types)
¢ For air conditioning units
(horizontal, vertical, hybrid, built-in, detachable, etc)
¢ For ventilators
(sirocco, air—foil, turbo double suction and single suction types, etc)
¢ For all kinds of vibrating objects

m Specification
No. Name of Components Material Standard
1 Rubber Housing CR KS M 6617
9 Coil Sorin SUP9 KS B 2402
pring HSW3 KS B 2403
3 Upper Spring Cap GC KS D 4301
4 Level Bolt SS400 KS B 1002
. 5 Cap Screw SS400 KS B 1002
B
NN
= - 5 5 5 = @)
NSYANY
® Dimension & Selection Guide
- Dimension(mm)
' Spring 3
Capacity Weight
Type g Gomen g coor A B C D H  LevelBlot Cap Sorew
2SMA-1000 1,000 40.0 7.36 Green
2SMA-1200 1,200 48.0 7.52 Blue
2SMA-1500 1,500 60.0 7.68 Black 252 223 97 14 162 M20x 90 M12x 25
2SMA-2000 2,000 80.0 8.04 Yellow
2SMA-2400 2,400 9.0 8.12 Red

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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ZS M A Spring Mount (Deflection : 25mm)
1

m 2SMA Test Data

30 000 10 000
T || ——2sma-1000 I ——25MA-1000
20 000 Z
- ——25MA-1200 T 25MA-1200
= o
Eu 000 / £ 1000
a
10:000 ] ——25MA-1500 E ——25MA-1500
/ 5
&g
5 000
/ 25MA-2000 25MA-2000
0 4= 100
0 10 20 30 0 10 20 30 40 50
Load-Displacement Graph Displacement[mm] T ETTRS T GRS RN N Frequency[Hz]
100 1 000
—— 25MA-1000
_ 10— —— e — ] -
g ,". S
2 | [
5 1 | —25MA-1200 § 100
g \ g
: ;
2 01 . k=
5 \\ 25MA-1500 % 6
2
001 [T S a8
- 2SMA-2000
0.001 - 1
0 10 20 30 40 50 1 5 10 20 30 40 50

Transmissibility Graph Frequency[Hz] Isolation Efficiency Graph Natural Frequency of the System[Hz]

P WHA WATER HAMMER ARRESTER
! WATER HAMMER ARRESTER
=

m |nstallation Features

||

NFC FLEXIBLE CONNECTOR

PIPE SUPPORT
1B—150 INERTIA BASE

1B—150 INERTIA BASE

M ISR AT R EQUNDATION CON'C(BY OTHERS) 2SMA SPRING MOUNT
EQUNDATION 25MA SPRING MOUNT (OEF 25mm)
Lconcey otiers)  (OEF-26mm)

SINGLE VOLUTE PUMP DETAIL IN-LINE PUMP DETAIL
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S MAZ Spring Mount (Deflection : 50mm)

m Features

As an open-spring mount, it is usually used together with the inertia
base. It is easy to install and has a static deflection that is visible to
the naked eye, which facilitates inspection after installation. It has the
same components as SMA type, but has a static deflection of 50 mm,
and therefore, it is used when operation of equipment needs to be
quieter, such as when air conditioners and fans and are installed on
the ground level within the building. The top cap is made of SS400
steel plate, and it can be welded to the bottom structure, when it is
made of steel, like the H-bean, without making an extra hole for
installation. There is a CR-type pad attached on the base plate for a
slip-resistant and high—frequency isolation.

m Usage

# For standing pipes

# For high-efficient vibration control of ventilators (ground level)

# For high—efficient vibration control of air conditioning units
(ground level)

+ For high—efficient vibration control of equipment that needs to be

®@E

©

@ kept quiet
O
m Specification
No. Name of Components Material Standard
A\ 1 Non Skid Pad CR KS M 6617
@@@ S 2 Lower Housing SS400 KS D 3503
7&& i ; S SUP9 KS B 2402
P HSW3 KS B 2403
5 4 Upper Spring Cap SS400 KS D 3503
A 5 Level Bolt SS400 KS B 1002
6 Cap Screw SS400 KS B 1002
® Dimension & Selection Guide
Capacit Spring Weiaht Dimension(mm)
Type kot Gormant (k9 coor A B c D H  LevelBiot  Cap Screw
SMA2-A-100 100 2.0 2.00 Blue
SMA2-A-150 150 3.0 2.00 Brown
SMA2-A-200 200 4.0 2.04 White
SMA2-A-300 300 6.0 2.18 Orange
SMA2-A-400 400 8.0 2.46 Pink 150 123 106 14 172 M20 x 90 M12x25
SMA2-A-500 500 10.0 3.25 Green
SMA2-A-600 600 12.0 3.34 Blue
SMA2-A-750 750 15.0 3.08 Black
SMA2-A-1000 1000 20.0 3.38 Yellow
SMA2-B-1200 1200 24.0 7.60 Red
SMA2-B-1500 1500 30.0 1.62 Black
SMA2-B-1800 1800 36.0 112 Blue 190 170 138 14 254 M20 x 90 M12x25
SMA2-B-2000 2000 40.0 8.90 Yellow
SMA2-B-2500 2500 50.0 11.6 Brown
SMA2-C-3000 3000 60.0 12.6 White
SMA2-C-3500 3500 70.0 13.4 Black 214 184 162 14 289 M24x110 | M12x40
SMA2-C-4000 4000 80.0 13.4 Orange

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration 1SO 9001/ISO 14001
Control OHSAS 18001
MADE IN KOREA

S MAZ Spring Mount (Deflection : 50mm)
1

m SMA2 Test Data
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® |nstallation Features
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Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

S M B Spring Mount (Deflection : 25mm)®

® Features

As an enclosed spring mount, it has the spring between upper and
bottom housings. An anchor hole is on the bottom housing and the
tap is on the top housing, which allows level control of the bolt with a
level bolt and nut to be used. Plus, the spring cap with a bolt guided
hole is at the top of the spring to distribute the load transferred from
the level bolt and the antifrictioner is attached between upper and
bottom housings, which somewhat reduces attenuation and friction
caused by left-right and top—down relative displacement when the
equipment is running. There is a CR pad attached on the bottom of
the bottom housing to compensate disadvantages of the spring
transferring high frequency due to a kind of surging effect.

m Usage
* For pumps, refrigerators, compressors and power generators
# For ventilators
# For air conditioning units
# For equipment with a large horizontal reaction

%\§ ® Specification
— No. | Name of Components Material Standard
1 Non Skid Pad CR KS M 6617
2 Lower Housing GC KS D 4301
=5 5 e SUP9 KS B 2402
§£ E% }é‘ﬂf o : ColiSpng HoW3 KS B 2403
> 4 Anti-Frictioner SVNGE =
F A 5 Spring Cap SS400 KS D 3503
6 Upper Housing GC KS D 4301
7 Level Bolt SS400 KS B 1002
® Dimension & Selection Guide
Capacit Spring Constant Weight Dimension(mm)
L2 kan it (kg color A B C D H | Level Bot
SMB-A-10 10 0.4 116 Pink
SMB-A-25 2% 10 120 Yellow
SMB-A-50 50 20 1.34 Red 139 | 117 | 5 12 12 | MI0x60
SMB-A-T5 75 30 134 Black
SMB-A-100 100 40 130 Blue
SMB-B-100 100 40 364 Blue
SMB-B-150 150 6.0 364 Brown
SMB-B-200 200 8.0 3.70 White 05 170 | 76 13 135 | MI2x65
SMB-B-300 300 120 394 Orange
SMB-B-400 400 16.0 386 Pink
SMB-C-400 400 16.0 5.10 Pink
SMB-C-500 500 20.0 6.00 Green
SMB-C-600 600 24.0 6.06 Blue 28 05 | 90 13 150 | Mi6x80
SMB-C~750 750 30.0 6.14 Black
SMB-C-1000 1000 40.0 6.32 Yellow
SMB-D-1200 1200 48.0 13.38 Blue
SMB-D-1500 1500 60.0 13.54 Black 6 7 | 9 14 170 | Mi6x80
SMB-D-2000 2000 80.0 13.68 Yellow

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

S M B Spring Mount (Deflection : 25mm)®

m SMB Test Data
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m Explanation(Commonness)

1. Vibration Transmissibility(Tr)
Vibration Transmissibility is the amplitude ratio of Output to Input.

r

_ Output Amplitude 1 z - Disturbing Frequency of the equipment
Input Amplitude 1—9n? = Natural Frequency of the Isolator( Damping(c) = 0)
2. Natural Frequency(Fn) of Vibration Isolation System
The mass and spring stiffiness dictate a natural frequency of the system.
o 1 |k
L
3. Isolation Efficency(E)
Isolation Efficiency in percent transmission is related to Vibration Transmissibilty £ = 100(1 —T,.)

ex) Disturbing Frequency of the equipment=100 Hz,
6

Natural Frequency of the isolator=10Hz T =

2 2
1
= =0.101 - 7y = - —09(%
2) 17(100)2 E =100(1 —T,) = 100(1-0.101)=99(%)
70

m |[nstallation Features




Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

S M BZ Spring Mount (Deflection : 50mm)

® Features

As an enclosed spring mount, it has the same features and intended
purpose as the SMB type, but is equipped with the spring having a
static deflection of 50 mm. It is used when equipment like air
conditioners and fans installed on a group floor of the building need to
be kept quite when running.

T, B m Usage

g # For high—efficient vibration isolation of pumps, refrigerators,
/ﬂg 8 compressors and power generators

# For high—efficient vibration isolation of ventilators
# For high—efficient vibration isolation of air conditioning units

@ < For equipment having large horizontal reaction
2
1
m Specification
No. Name of Components Material Standard
1 Non Skid Pad CR KS M 6617
2 Lower Housing GC KS D 4301
3 Coil Sorin SUP9 KS B 2402
pring HSW3 KS B 2403
4 Anti=Frictioner SPONGE -
5 Spring Cap SS400 KS D 3503
6 Upper Housing GC KS D 4301
7 Level Bolt SS400 KS B 1002
® Dimension & Selection Guide
Capacity | Spring Constant = Weight Dimension(mm)
Type (kg) (kgf/mm) (ko) colr A B c D H Level Blot
SMB2-50 50 1.0 8.30 Red
SMB2-100 100 2.0 8.30 Blue
SMB2-150 150 3.0 8.56 Brown
SMB2-200 200 40 8.44 White
SMB2-300 300 6.0 8.84 Orange
SMB2-400 400 8.0 8.86 Pink 2 0 118 1 78 V265
SMB2-500 500 10.0 8.98 Green
SMB2-600 600 12.0 8.98 Blue
SMB2-750 750 15.0 8.74 Black
SMB2-1000 1000 20.0 8.9 Yellow

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration 1SO 9001/ISO 14001
Control OHSAS 18001
MADE IN KOREA

S M Bz Spring Mount (Deflection : 50mm)
1

m SMB2 Test Data
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® |nstallation Features
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Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

N S M/ N S MZ Spring Mount (Deflection : 25mm, 50mm)

m Features

It is a closed-spring mount with excellent anti-vibration effects.
Because the spring is not exposed to the outside, it is corrosion—
resistant and it has a gauge at the center to help check deflection.
The top and bottom housings are made of POLYCARBONATE plastic,
which is stable regardless of load and strength, and anti-friction
inside the housing reduces structure-borne noise. Plus, the anti-
vibration neoprene pad on the top and bottom contact surfaces
prevents structure—born noise from getting transferred to the base of
the equipment when it is in contact with STEEL and concrete.

m Usage

# For ventilators

¢ For air handling units

# For pumps and standing pipes

< For equipment with large horizontal reaction

m Specification
No. Name of Components Material Standard
1 Lower Non Skin Pad CR KS M 6617
2 Lower Housing E-PLASTIC
3 Upper Housing E-PLASTIC
s Goil Spring SUP9 KS B 2402
HSW3 KS B 2403
5 Upper Non Skid Pad CR KS M 6617
6 Level Bolt SS400 KS B 1012
® Dimension & Selection Guide
. ) . ; Dimension(mm)
Type Capacity(kgf) Spring Constant(kgf/mm) = Weight(kg) Deflection(mm) A B c D H Level Blot
NSM-25 25 1.0 0.44
NSM-50 50 2.0 0.46
NSM=T5 75 30 0.50 132 104 66 13 115 M10X60
NSM-100 100 4.0 0.54
NSM-150 150 6.0 1.16
NSM-200 200 8.0 1.22 25
NSM=300 20 120 1% 170 134 9 14 143 M12X65
NSM-400 400 16.0 1.38
NSM-500 500 20.0 2.08
NSM-600 600 24.0 2.14 192 152 12 14 167 M16X80
NSM-750 750 30.0 2.22
NSM2-50 50 1.0 2.44
NSM2-100 100 2.0 2.50
NSM2-150 150 30 2.46
NSM2-200 200 40 250
NSM2-300 300 6.0 2.70 50 223 183 137 14 180 M12X65
NSM2-400 400 8.0 3.06
NSM2-500 500 10.0 2.76
NSM2-600 600 12.0 2.62
NSM2-750 750 15.0 2.92

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

N S M/ N S MZ Spring Mount (Deflection : 25mm, 50mm)

m NSM Test Data
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m NSM2 Test Data
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Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

FS I. Spring Mount (Deflection : 25mm)

® Features

Itis a free standing mount with a vertical movement limiting device. It is designed to restrict vertical deflection when there is any change in the weight of
equipment and/or structure (for example, pouring water out of a cooling tower, refrigerator) to prevent damage and distortion of equipment and pipe.

The upper housing (compression plate) has a restrain bolt and level bolt while CR-type acoustical non skid pad on the bottom to prevent transfer of
high—frequency vibration.

FSL-4 FSL-16

% & | & o2 s - :
7777777 4 _T'do Ve if/ZN\X
e o © O |
- ! Y‘@é}}; )
L A | i i
= Usage m Specification
# For refrigerator of reciprocating and turbo types No. Name of Components Material Standard
* For cooling towers TQ LNOH Sﬁd Pad ng)o Pég l\[/)l éig&;
* i i i ower Housing
qu other large pieces of equipment of which 5 Spring Seat oR KS M 6617
weight often changes SUPY KS B 2402
! Coil Spring HSW3 KS B 2403
5 Level Bolt&Nut SS400 KS B 1002
6 Space Bar Plastic -
7 Upper Housing SS400 KS D 3503
8 Middle Plate SS400 KS D 3503
9 Lower Stopper SS400 KS D 3503
10 Guide Rubber CR KS M 6617
11 Upper Stopper SS400 KS D 3503
12 Stopper Level Bolt&Nut SS400 KS B 1002

® |nstallation Features




1SO 9001/ISO 14001
OHSAS 18001
MADE IN KOREA

Vibration
Control

FS I. Spring Mount (Deflection : 25mm)

® Dimemsion & Selection Guide By Loads

. Spring . Dimension(mm)
Capacity Weight
Type Constant Color
(kgf) (kgf/mm) (kg) A B ¢ D E H  Level Blot
FSL-1-300 300 12.0 3.90 Orange
FSL-1-400 400 16.0 3.92 Pink
FSL-1-500 500 20.0 4.46 Green
FSL-1-600 600 24.0 4.54 Blue 190 153 90 14 - 199 M16X80
FSL-1-750 750 30.0 4.60 Black
FSL-1-1000 1,000 40.0 4.78 Yellow
FSL-1-1200 1,200 48.0 4.66 Red
FSL-2-1200 1,200 48.0 8.78 Blue
FSL-2-1500 1,500 60.0 8.94 Black B
FSL-2-2000 | 2,000 80.0 93 | Yelow = 2 % 9% b 19| M20X30
FSL-2-2400 2,400 96.0 9.06 Red
FSL-4-3000 3,000 120.0 244 Black
FSL-4-4000 4,000 160.0 25.1 Yellow 310 280 165 18 04 242 M24X110
FSL-4-4800 4,800 192.0 24.6 Red
FSL-8-8000 8,000 320.0 4.3 Yellow
FSL-8-9600 9,600 384.0 479 Red 570 313 215 15 175 217 M36X120
FSL-8-12000 12,000 480.0 495 Black
FSL-16-16000 16,000 640.0 169.8 Yellow
FSL-16-19200 19,200 768.0 173.0 Red 894 514 306 22 256 258 M48X140
FSL-16-24000 | 24,000 960.0 176.2 Black
(NOTE) The specification and data are subject to change without prior to for improvement of product performance and quality.
m FSL Test Data
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Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

FS |.2 Spring Mount (Deflection : 50mm)

® Features

As a type of FSL series, it uses SMA2 type (static deflection of 50mm)
and prevents damage and distortion of the equipment and pipe. The
upper housing (compression plate) has a restrain bolt and level bolt,
while the CR-type acoustical non skid pad on the bottom is to
prevent the transfer of high~frequency vibration).

m Usage

+ For refrigerator of reciprocating and turbo types
# For cooling towers
+ For other large pieces of equipment of which weight often changes

m Specification
No. Name of Components Material Standard
e ‘ LW ng 1 Non Skid Pad CR KS M 6617
# o ‘ % jT ‘ F J L” 7 2 Lower Housing SS400 KS D 3503
‘ %% = = b 3 Spring Seat CR KS M 6617
| = A : . SUP9 KS B 2402
Q;; | ! Col Spring HSW3 KS B 243
=== %7 Vé 5 Resiraint Bol S0 KS B 1002
\ ‘ ‘ %u 6 Space Bar Plastic -
' 77J‘_> (L%# 7 Upper Housing SS400 KS D 3503
8 Level Bolt SS400 KS B 1002
(P = | ;
® Dimemsion & Selection Guide By Loads
Capacity = Spring Constant | Weight Dimension(mm)
Type by lkgymm) (kg color A B c D E H  LevelBlot
FSL2-200 200 40 10.6 White
FSL2-300 300 6.0 10.7 Orange
FSL2-400 400 8.0 10.9 Pink
FSL2-500 500 10.0 18.0 Green 220 183 100 14 - 212 M20X90
FSL2-600 600 12.0 18.5 Blue
FSL2-750 750 15.0 19.0 Black
FSL2-1000 1,000 20.0 19.5 VYellow
FSL2-1200 1,200 24.0 20.0 Red
FSL2-1500 1,500 30.0 32.5 Black
FSL2-1800 1,800 36.0 33.0 Blue 280 234 150 14 64 292 M20X110
FSL2-2000 2,000 40.0 33.5 VYellow
FSL2-2500 2,500 50.0 34.0 Brown
FSL2-2400 2,400 48.0 38.0 Brown
FSL2-3000 3,000 60.0 39.0 White
FSL2-3200 3,200 64.0 39.5 White 330 216 180 16 64 338 M24X110
FSL2-3500 3,500 70.0 40.0 Black
FSL2-4000 4,000 80.0 420 Orange

(NOTE) The specification and data are subject to change without prior to for improvement of product performance and quality.




Vibration 1SO 9001/ISO 14001
Control OHSAS 18001
MADE IN KOREA

FS I.Z Spring Mount (Deflection : 50mm)

m S| 2 Test Data
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m |nstallation Features




Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

S MA3 Spring Mount (Deflection : 75mm)

m Features

It has same features and intended purpose as SMA? type, but it uses
the spring having a static deflection of 75 mm, which makes it better
suited for more delicate vibration control than SMA2 type. The
average length of slab is 6~9 mm and it is applied to equipment with
the natural frequency less than 8.3Hz (500RPM) installed on rooftop. In
this case, it must have the natural frequency of less than 2Hz and the
static deflection of at least 60 mm.

m Usage

# For high—efficient vibration control of standing pipes
# For high-efficient vibration control of ventilator (ground level)
# For high—efficient vibration control of air conditioning unit (ground

level)
# For high—efficient vibration control of equipment that needs to be
kept quiet
t i m Specification
T \
/B a No. Name of Components Material Standard
—1I -
o i Non Skid Pad CR KS M 6617
— . W 2 Lower Housing GC KS D 4301
/ ; — SUPY KS B 2402
— ] pring HSW3 KS B 2403
— 4 Upper Spring Cap SS400 KS D 3503
5 Level Bolt SS400 KS B 1002
6 Cap Screw SS400 KS B 1002
® Dimension & Selection Guide
Capacity | Spring Constant | Weight Dimension(mm)
I (kgf) (kgf/mm) (kg% Guls A B C D H Level Blot | Cap Screw
SMA3-A-200 200 2.7 8.1 White
SMA3-A=300 20 40 81 Orange 190 170 138 14 230 M20 x 110 M12 x 25
SMA3-B-400 400 53 8.2 Pink
SMA3-B-500 500 6.7 9.5 Green
SMA3-B-600 600 8.0 9.7 Blue 190 170 138 14 253 M20 x 110 M12x 25
SMA3-B-750 750 10.0 9.7 Black
SMA3-B-1000 1000 13.3 9.8 Yellow
SMA3-C-1200 1200 16.0 14.8 Red
SMA3-C-1500 1500 20.0 14.9 Black
SMA3-C-1800 1800 24.0 15.2 Blue 214 184 162 14 289 M24 x 140 M12 x40
SMA3-C-2000 2000 32.0 15.5 Yellow
SMA3-C-2500 2500 33.3 15.6 Brown
SMA3-D-3000 3000 40.0 24.1 White
SMA3-D-3500 3500 46.6 25.2 Black 260 234 204 16 329 M24 x 140 M12 x40
SMA3-D-4000 4000 53.3 26.8 Orange

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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FS |.3 Spring Mount (Deflection : 75mm)

m Features

Though it has same features as FSL2 type, it uses a spring with the
static deflection of 75mm and therefore, it is used when more delicate
vibration control is required. For example, it is mounted on equipment
installed on a rooftop having the average slab length of 6-9 m and
natural frequency less than 8.3 Hz (500RPM). In such a case, the
natural frequency of the vibration control system needs to have the
natural frequency of less than 2 Hz and at least 60 mm static
deflection. FSA3 series spring is used in this model.

m Usage

+ High—efficiency vibration control for refrigerators of reciprocating
and turbo types

+ High—efficiency vibration control for cooling towers

+ High-efficiency vibration control for other large pieces of equipment
of which undergoes frequent weight changes
(such as semiconductor production facilities)

® ® @@

m Specification
No. Name of Components Material Standard
1 Non Skid Pad CR KS M 6617
2 Lower Housing SS400 KS D 3503
3 Spring Seat CR KS M 6617
e SUP9 KS B 2402
! Col Spiing HSW3 KS B 2403
5 Restraint Bolt SS400 KS B 1002
6 Space Bar Plastic =
7 Upper Housing SS400 KS D 3503
8 Level Bolt SS400 KS B 1002
® Dimemsion & Selection Guide By Loads
Capacity | Spring Constant | Weight Dimension(mm)
Type (ng) i (kgf/mm) (kgg) coor A B c D E H | Level Blot
FSL3-200 200 2.7 10.6 White
FSL3-300 300 40 10.7 Orange
FSL3-400 400 5.3 10.9 Pink
FSL3-600 600 80 185 Blue 280 234 150 14 64 292 M20X140
FSL3-750 750 10.0 19.0 Black
FSL3-1000 1000 13.3 19.5 VYellow
FSL3-1200 1200 16.0 325 Red
FSL3-1500 1500 20.0 33.2 Black
FSL3-1800 1800 24.0 36.0 Blue 330 276 180 16 64 338 M24X110
FSL3-2000 2000 26.6 40.0 Yellow
FSL3-2500 2500 3.3 45.0 Brown
FSL3-3000 3000 40.0 52.0 White
FSL3-3500 3500 46.6 59.0 Black 350 316 160 18 64 397 M24X190
FSL3-4000 4000 46.6 59.0 Black

(NOTE) The specification and data are subject to change without prior to for improvement of product performance and quality.
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S H Spring Hanger (Deflection :25mm)®

® Features

The SH type anti-vibration spring hanger ensures that vibration
generated from the equipment and/or stress by thermal expansion in
the pipe and duct while the equipment is running are not transferred
to the structure through pipe and duct. The housing needs to be
strong enough to stand the weight of the equipment without causing
resonance from its own vibration. With the coil spring having a static
deflection of 25 mm, the product can maintain the system's natural
frequency down to 3~5 Hz and the CR type housing fixture is mounted
on top of the housing to prevent high frequency that is passed
through pipe and duct from getting into the structure on top of the
hanger. Plus, the CR type spring sheet is attached at the bottom to
block the high frequency resulting from the vibration that the spring
generates itself.

m Usage
@ # For high-efficient vibration control of axial, in-line fan, machine
room, pipes in air-conditioning room and ducts
# For high-efficient vibration control of suspended ceiling desk
@ system in, for example, studios and acoustical laboratories
®
m Specification
No. | Name of Components Material Standard
1 Spring Seat CR KS M 6617
2 Spring Cap SS400 KS D 3503
3 Coil Sorin SUP9 KS B 2402
pring HSW3 KS B 2403
4 Housing Fixture CR KS M 6617
5 Hanger Housing SS400 KS D 3503
(NOTE) Housing Fixture A/B Type Hardness : 60° / Housing Fixture C Type Hardness : 70°

m Dimension & Selection Guide

cit ring Constant Weight Dimension(mm)
g C%ng) o ® (kgf?r%ms)a (ﬁg el A B H Level Blot

SH-A-10 10 04 0.70 Pink

SH-A-25 % 10 0.74 Yellow

SH-A-50 50 20 0.76 Red & 60 17 M1
SH-A-T5 75 30 0.80 Black

SH-A-100 100 40 0.84 Blue

SH-B-150 150 6.0 1.80 Brown

SH-B-200 200 80 184 White

SH-B-300 30 120 198 Orange 103 K 2 M2
SH-B-400 400 16.0 202 Pink

SH-C-500 500 20,0 334 Green

SH-C—600 600 2,0 340 Blue

SH-C—750 750 30,0 350 Black 1 10 249 M6
SH-C-1000 1000 40,0 3.68 Yellow

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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S H Spring Hanger (Deflection :25mm)®

m SH Test Data
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m Explanation(Commonness)

1. Vibration Transmissibility(Tr)
Vibration Transmissibility is the amplitude ratio of Output to Input.

r

Output Amplitude ( 1 )2 Disturbing Frequency of the equipment
= = n=
1

B Input Amplitude —n? Natural Frequency of the Isolator( Damping(c) = 0)

2. Natural Frequency(Fn) of Vibration Isolation System
The mass and spring stifiness dictate a natural frequency of the system.
P 1 |k
T 2w |m

3. Isolation Efficency(E)
Isolation Efficiency in percent transmission is related to Vibration Transmissibility £ = 100(1 —T;,.)

Natural Frequency of the isolator=10Hz T o=

ex) Disturbing Frequency of the equipment=100 Hz,
r \/(1

2 2
1 1
— ) = |[——\ =o0.101 - Ty = - -99(%
ﬂ]z) <1_(100 2> E = 100(1 —T,) = 100(1-0.101)=99(%)

m |[nstallation Features
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VHZO Spring Hanger (Deflection : 25mm)

% The model name of VH product has changed to VH20

® Features

The VH20 type anti-vibration spring hanger prevents the transfer of
vibration generated from equipment and/or stress resulted from
thermal expansion in pipes and ducts during operation. Its housing
needs to be strong enough to stand the weight of the equipment and
avoid resonance due to the vibration it generates. With the coil spring
having a static deflection of 25 mm, it can maintain the system's
natural frequency down to 3~5 Hz and the CR type housing fixture is
mounted on the housing to avoid the transfer of high frequency from
pipes and ducts into the structure on top of the hanger. Plus, the CR
type spring sheet is attached on the bottom to block high frequency
resulting from the vibration that the spring itself generates.

m Usage

# For high—efficient vibration control of axial, in—line fan, machine
rooms, pipes in air-conditioning rooms and ducts

# For high-efficient vibration control of suspended ceiling desk
system in, for example, studios and acoustical laboratories

m Specification
No. Name of Components Material Standard
1 Spring Seat CR KS M 6617
) Coil Sorin SUP9 KS B 2402
L oo HSW3 KS B 2403
) 3 Spring Cap SS400 KS D 4301
Hanger Housing SS400 KS D 3503
N ———(
~——
B
® Dimension & Selection Guide
. . . Dimension(mm)
Capacity Spring Constant Weight
Type (kg) (kgf/mm) (kg coor A B H Level Blot
VH20-10 10 0.4 3.38 Pink
VH20-25 25 1.0 0.42 Yellow
VVH20-50 50 2.0 0.44 Red
VH20-75 75 3.0 0.48 Black g o 1% Mo
VH20-100 100 40 0.52 Blue
VH20-150 150 6.0 0.52 Brown
VH20-150 150 6.0 1.40 Brown
VVH20-200 200 8.0 1.44 White
VH20-300 300 12.0 1.60 Orange * v 17 Wi
VH20-400 400 16.0 1.65 Pink

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VH 61 Spring Hanger (Deflection : 25mm)

* The model name of VSH product has changed to VH61

® Features

The VH61 type anti-vibration spring hanger prevents the transfer of
vibration generated from equipment and/or stress resulted from
thermal expansion in the pipes and ducts during operation. Unlike the
SH type, it uses a V-bolt instead of the housing, which allows it to
withstand a dynamic load. Using the coil spring with a static deflection
of 25 mm, it maintains the system's natural frequency to 3~5 Hz and
using the CR type guide Rubber attached on the top plate, it prevents
the high frequency transferred through pipes and ducts from passing
into the structure on top of the hanger. In addition, it can be
assembled with 60% of the available load using the pre-setting nut to
prevent the equipment from moving around by the distortion of the
spring, and because the spring is coupled with V=bolt, the spring
does not fall apart when moving the mount.

(Option) The hanger rod can be installed using the hole on the top/
bottom plates to suspend the equipment.

m Usage

For high-efficient vibration control of axial, in-line fan, machine
rooms, pipes in air-conditioning rooms and ducts

® Specification
No. Name of Components Material Standard
1 Upper Plate(neoprene coatiing) SS400 KS D 3503
7= 2 | Lower Plate(neoprene coatiing) SS400 KS D 3503
7 ; - SUPY | KSB 2402
s S /\\ P HSW3 | KS B 2403
{ uE }';f“«f, \\” 7B o 4 Hanging V-Blot SS400 -
| é: %/@%}// 5 I-Nut SS400 -
i [ (@]
|=H A
! ‘ 1
® Dimension & Selection Guide
Capacity | Spring Constant |  Weight Dimension(mm)
Type (kgf) (kgf/mm) (kg color A B c H FNut | Hanging Bolt
VH61-10 10 0.4 0.36 Pink
VH61-25 25 1.0 0.40 Yellow
VH61-50 50 2.0 0.44 Red "
VH61-75 75 3.0 0.46 Black % o o 160 38 M0
VH61-100 100 4.0 0.50 Blue
VH61-150 150 6.0 0.91 Brown
VH61-150 150 6.0 1.14 Brown
VH61-200 200 8.0 1.18 White .
VH61-300 300 12.0 1.32 Orange 108 & 1 o /2 iz
VVH61-400 400 16.0 1.58 Pink

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VH 62 Spring Hanger (Deflection : 50mm)

% The model name of VSH2 product has changed to VH62

® Features

Though it has the same features and intended purpose as VH62 type,
it has a static deflection of 50 mm, which makes it best suitable for
pipes and ducts in semiconductor plants. It uses a hanger-rod bolt on
the upper-spring cap to fix onto equipment and the upper I-nut when
installed on a suspended ceiling structure.

(Option) The hanger rod can be installed using the hole on
top/bottom plates to suspend the equipment.

m Usage

+ For high—efficient vibration control of axial, in—line fan, machine
rooms, pipes in air-conditioning rooms and ducts

# For high-efficient vibration control of suspended ceiling deck
system in, for example, acoustical laboratories and studios

# For pipes and ducts installed in semiconductor plants

N\
RSP

NS

m Specification
] No. Name of Components Material Standard
1 Lower Plate SS400 KS D 3503
: ) P! KS B 2402
A ’ Sl iy Hsgvvgs Kg B 2483
— 3 Upper Spring Cap SS400 KS D 3503
i T 4 Guide Rubber CR KS M 6617
m 5 Hangging V-Bolt SS400 -
i 6 IFNut SS40 -
-
J_ |
T |
® Dimension & Selection Guide
Capacit Spring Constant | Weight Dimension(mm)
Type lan” | > lghimm) (kg el A B H -Nut Hanging Bolt
VHE2-10 10 02 1.66 Pink
VH62-25 2% 05 1.80 Yellow
VH62-50 50 1.0 2.10 Red
VHB2-75 75 1.5 210 Black
VH62-100 100 2.0 2.16 Blue
VVH62-150 150 3.0 2.12 Brown
VHB2-200 200 4.0 2.16 White 106 150 227 1/2" M12
VH62-300 300 6.0 2.30 Orange
VH62-400 400 8.0 2.70 Pink
VH62-500 500 10.0 2.42 Green
VH62-600 600 12.0 2.28 Blue
VH62-750 750 15.0 2.58 Black
VH62-1000 1000 20.0 2.76 Yellow

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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m \VH20 Test Data

1.Load-Displacement Graph
2.Dynamic Stiffness Graph
3.Transmissibility Graph
4.solation Efficiency Graph

m \/H61 Test Data

1.Load-Displacement Graph
2.Dynamic Stiffness Graph
3.Transmissibility Graph
4lsolation Efficiency Graph

m \/H62 Test Data

1.Load-Displacement Graph
2.Dynamic Stiffness Graph
3.Transmissibility Graph
4lsolation Efficiency Graph
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R H 1 0 Rubber Hanger (Deflection : 3.5~13mm)

% The model name of RH product has changed to RH10

® Features

RH10 type anti-vibration rubber hanger prevents the transfer of
vibration generated from equipment or its parts to the structure, and
its housing is strong enough to stand load transferred and avoid
resonance. With the open rubber having a static deflection of 3.5~13
mm, it can maintain the system's natural frequency down to 5~12 Hz.

m Usage

# For machine rooms, ventilators in air conditioning rooms and ducts

# For small fan and duct in line fan

# For structures suspended from the ceiling of, for example, studios
and acoustical laboratories

# For ceiling mounded FCU

® Dimension & Selection Guide

ToiaE Capacity  Hardness ' Deflection Wei%ht Dlmen5|on(mm')_| :
e “kgf) | (Hs) | (mm) | (ko) A B C H apgna
RH10-A | 25~100 3.5+13 03 | 65 50 @12 80 @ M10
RH10-B | 150~400 | 60+5 5.0~13 076 | 91 70 @14 102 M12
RH10-C | 500~750 6.7~13 124 1105 | 75 @201 120 | M16

(NOTE) The mentioned size and scale can be altered to improve the quality performance and
capacity of the product without any notice.

m RH10 Test Data
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R HZO Ceiling Rubber Hanger (Deflection : 5mm)
|

* The model name of CH product has changed to RH20

® Features

It is a vibration-control hanger equipped with galvanized steel inside
vibration—proof neoprene rubber. It has two wires at the top and
bottom, which are used to suspend objects when a bolt and nut are
not available. It has a static deflection of 5.0 mm, capable of keeping
the natural vibration down to 7 Hz.

=g == ——————n

3 —-—H

m Dimension & Selection Guide

m Usage

# For machine rooms, small pipes in air—conditioning room and ducts
@ For structures installed on the ceiling of, for example, studio and

acoustical laboratory

Type Capacity(kgf) Hardness(Hs) Weight(kg) Color(Steel) A Dlmen5éon(mm) c
RH20-50 25~50 50+5 0.06 Silver
RH20-60 45~70 60+5 0.06 Gold o 5 2

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

R H30 Rubber Hanger (Deflection : 3.5~5mm)

% The model name of VHB product has changed to RH30

m Features

The hanger consists of neoprene vibration—proof rubber body where
top and bottom are steel capped. It is mainly used as vibration—proof
purpose for small fan and pipe duct and its static displacement is

5mm. It can stand the weight of 100kgf.

m Usage

¢ Vibration—proofing for small fan, duct in line fan
* \iibration—proofing for ceilings of studio, acoustical laboratory, etc.

NSV T
MADE INKOREA.
m Dimension & Selection Guide
Capacity | Hardness | Deflecton | Dimension(mm)
. Ljje2 (kgf) (Hs) mm A B | H
RH30-30 30 60£5 35 0 1 18
RH30-40 100 60+5 50 0 1 8

(NOTE) The mentioned size and scale can be altered to improve the quality performance and
capacity of the product without any notice.
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R H 40 Spring Rubber Hanger (Deflection : 11mm)

% The model name of VHM product has changed to RH40

® Features

RH-40 type anti-vibration spring rubber hanger prevents the transfer
of vibration generated from equipment and/or stress resulted from
thermal expansion in pipes and ducts during operation. A high—elastic
alignment product, SRP with combined features of anti-vibration
rubber (multi-axis serviceability, high-frequency isolation,
soundproofing and attenuation) and metal spring (low natural
frequency) is inserted and the external robust, stable housing is made
of stainless steel to prevent corrosion when installed outdoors.

m Usage

# For high—efficient vibration control of jet fan, axial, machine rooms,
pipes in air conditioning rooms and ducts
# For high-efficient vibration control of suspended ceiling deck system

m Dimension & Selection Guide ' in, for example, acoustical laboratories and studios
Capacity| Deflection Dimension(mn)
WPe “ligh m | A[BIC|D|E F|H| LevelBot

RH40-400 | 400 ® Specification

RH40-600 600 185154 111114 34 | 14 | 88 M20 -

RH40-800 800 No. Name of Components Material Standard
RH40-1000 | 1.000 1 1 Middle Plate STS 304 KS D 3503
RH40-1200 | 1,200 2 SRP Mount CR KS M 6617
RHAO-1500 | 1500 20\ 210|166\ 170) 34| 14188 | M2 3 Cover Housing STS 304 KS D 3503
RH40-2000 = 2,000 4 Bottom Plate STS 304 KS D 3503
(NOTE) The specification and data are subject o change without prior to for improvement of 5 Hanger Bolt/Nut STS 304 KS B 3503

product performance and quality.

N B N Rubber Bushing Nut (Deflection : 3~8mm)

® Features

It is used to install equipment that is too small to mount the vibration isolator, and
control the vibration of equipment and/or device that causes micro-vibration after being
fastened using Bolt and Nut. It is made of anti-vibration neoprene rubber, which seals
the joint. Its natural frequency changes according to tightening torque, but it is about
12~15Hz on average. It maintains a vibration isolation efficiency of 67~81% and reduces
about 9.5~14.4dB of vibration. (No. of revolution per minute: 1,800 RPM)

m Usage

# Used to fix and control vibration of motors installed on small equipment

+ Used to fix and control vibration of all kinds of pipes, ducts and construction materials
# Used to fix and control vibration of all kinds of guide signs/posts

# Used to fix and control vibration of all kinds of lighting

# Used to fix and control vibration of speakers connected to electronic/audio equipment

1[1]

@

m Dimension & Selection Guide

Type Capadity  |Applied Diamete  Hardness NUT TORQUE Dimension(mm)
(kgf) (kgf) (Hs) (Kg.cm) A B C H
NBN-M3 6 7~14 M3x0.5 35 9.5 6.9 33 12
NBN-M4 7 9~9.4 M4 x0.7 46 119 8.9 43 15
NBN-M5 10 10~10.4 5545 M5x0.8 5~8 14.9 9.9 33 18
NBN-M6 15 12.4~128 M6 x 1.0 8~10 17.9 12.3 6.4 21
NBN-M8 30 16.4~16.8 M8 x1.25 10~15 29 16.3 8.4 27

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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NTR Thrust Restraint (Deflection : 25mm)
|

m Features

NTR, which consists of steel housing, spring, CR type rubber and
space rod, is a vibration control device designed to prevent the
generation of reactionary force in the direction opposite to air
flow when related equipment such as fan and ventilator runs.
NTR is preset to 80% of the load capacity in the production stage
and users can adjust it up to 6 mm when installing it. It should be
installed next to the center of the direction in which the air flows
through the duct. Plus, it is easy to distinguish one from another
because the springs differ in color depending on their load
capacity. In general, NTR is used only when the thrust is more

OPERATING than 5% of the weight of the equipment.
CLEARANCE 6mm

m Usage

# Used to prevent thrust on the joint of fan part separating canvas
# Used to prevent thrust on ventilator(Airfoil Sirocco, Axial, In—line, efc)

m Specification

No. | Name of Components Material Standard

1 Housing SS400 KS D 3503

2 Still Cap SS400 KS D 3503
e SUP9 KS B 2402

’ Coil Spring HSW3 KS B 2403

4 Neoprene Cup CR KS M 6617

5 Threaded Rod SS400 KS D 3503

6 Nut SS400 KS B 1002

m Dimension & Selection Guide

Capacity | Spring Constant  Weight Dimension(mm)

lijee (ng) i (k%f/ mm) (kg el A B C H Space Rod
NTR-50 50 2.0 2.35 Red
NTR-75 75 3.0 2.64 Black
NTR-100 100 4.0 2.79 Blue
NTR-150 150 6.0 3.28 Brown 70 80 40 40
NTR-200 200 8.0 3.35 White
NTR-300 300 12.0 3.44 Orange M16 x 470
NTR-400 400 16.0 3.51 Pink
NTR-500 500 20.0 4.27 Green
NTR-600 600 24.0 4.32 Blue
NTR-750 750 30.0 4.45 Black 100 100 0 %0
NTR-1000 1,000 40.0 4.61 Yellow

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration 1SO 9001/ISO 14001
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MADE IN KOREA

NTRZ Thrust Restraint (Deflection : 50mm)

m Features

NTR, which consists of steel housing, spring, CR type rubber and
space rod, is a vibration control device designed to prevent the
generation of reactionary force in the direction opposite to air flow
when related equipment such as fan and ventilator runs. NTR is
preset to 80% of the load capacity in the production stage and users
can adjust it up to 6 mm when installing it. It should be installed next
to the center of the direction in which the air flows through the duct.
Plus, it is easy to distinguish one from another because the springs
differ in color depending on their load capacity. In general, NTR is
OPERATING used only when the thrust is more than 5% of the weight of the
CLEARANCE 6mm equipment.

MAX:350

MIN: 185

m Usage

# Used to prevent thrust on the joint of fan part separating canvas
# Used to prevent thrust on ventilator(Airfoil, Sirocco, Axial, In-line, etc)

m Specification

No. Name of Components Material Standard
1 Housing SS400 KS D 3503

2 Still Cap SS400 KS D 3503
R SUP9 KS B 2402

’ Coil Spring HSW3 | KS B 2403

4 Neoprene Cup CR KS M 6617

B Threaded Rod SS400 KS D 3503

6 Nut SS400 KS B 1002

m Dimension & Selection Guide

Capacity ' Spring Constant | Deflection Dille Oty
i i i

lijge (ng) ik (k%f/mm) (mm) s A B c H Space Rod
NTR2-50 50 1.0 Red

NTR2-75 75 1.5 Black

NTR2-100 100 2.0 Blue

NTR2-150 150 3.0 Brown

NTR2-200 200 4.0 White

NTR2-300 300 6.0 50 Orange 100 100 40 50 M16 x 470
NTR2-400 400 8.0 Pink

NTR2-500 500 10.0 Green

NTR2-600 600 12.0 Blue

NTR2-750 750 15.0 Black

NTR2-1000 1,000 20.0 Yellow

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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NTR/NTR2 r.strestin

B NTR Test Data
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R PA Pipe Anchor & Guide (Deflection : 3~9mm)

® Features

With a highly—-elastic resilent element inside the steel housing,
the product is used as a guide to reduce the stress generated by
thermal expansion between floors during the expansion and
contraction of vertical pipes and as an anchor to isolate
structure-borne noise in both vertical and horizontal directions
that has resulted from changes in the fluid pressure. Though the
anchor and guide can reduce the amount of noise transferred,
they are not elastic enough to isolate the vibration. In such a
case, the spring ioslated riser system is used to isolate noise as
well as vibration. To use the product as a guide, the SRM anti—
vibration rubber besides RPA type anchor can be used.

m Usage
For the anchor and guide used to isolate structure-borne noise from
vertical pipe.
11 ‘ L
i ® Specification
i No. | Name of Components Material Standard
- ‘ 1 Connection Bolt SS400 KS B 1002
\ 2 Lower Housing S5400 KS D 3503
‘ 3 Resilient Element CR KS M 6617
| 4 Upper Housing SPCD KS D 3512
'B
® Dimension & Selection Guide
Tvoe Capacity Deflection Dimension(mm)

e (kgf) (mm) A B H Setting Bolt
RPA-75 250 3 75 75 100 M12
RPA-200 1500 5 108 100 140 M16
RPA-350 6000 7 150 140 160 M16
RPA-600 14000 7 230 220 230 M20
RPA-800 22000 9 280 270 360 M24

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

m |nstallation Features
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R PA Pipe Anchor & Guide (Deflection : 3~9mm)
|

Detailed drawing of pipe anchor

INSTALLATION DETAIL

Thermal Insulating Material

~~ —— Thermal Insulating Material | Thermal Insulating Material ~
¥ Welding — Gude Bar =" weiding
[ o o | Insulation clip [ Sl | o | ﬂ Insulation clip
- Shepedstee amp - Shaped steel Clamp - Shaped steel Clamp

SMA2
(Static deflection 3mm)

RPA RPA
(Static deflection 3mm) T T (Sttic deflecton 3mm)

Base Concrete ; Base Concrete Base Concrete A
&

Detailed drawing of pipe anchor Detailed drawing of pipe guide Detailed drawing of pipe spring

( Note )
@: STRAIGHT PIPE: The length between a Guide and Guide D(m)
®: OFFSET PIPE: The length between a Anchor and Guide D(m)
©: The length between a Guide and Expansion Joint D(m)
@: The length between the first Guide and the second Guide D(m)

m RPA Anchor & Guide Selection

Pive diametel Anchor Recommendation Size GUIDE Recommendation Size
pe (Sm"‘“' EXPANSION THRUST | OFFSET THRUST | GUIDE SIZE STRAIGHT PIPE_| OFFSET PPE EXPANSION JOINT
1Xg/ cm? O[3t |12~24Kg/ cm?| OFFSET(m) |  Size o @ o ® © L @ Belowi2Kg/ cm? __2~24Kg/ cm?
2 RPA 75 | RPA 75 | 020 [RPA 75| RPA 75 @ 12 @® 7 02 @| o6 36 @ 36
32 75 75 | 025 75 75 2 7| ]2 06 36 36
40 75 75 | 027 75 75 12 7 025 09 36 36
50 75 75 | 029 75 75|12 1 1@ 7 025 @[ 09 36 @Il 36
65 RPA 75 |[RPA200 | 0.33 |RPA 75| RPA 75 12 9 03 10 36 36
80 75| 200 | 037 75 75 2 1| |03 10 _ 5.1 42
100 200 | 200 | 042 75 75 12 11 04 14 75 57
125 200 | 200 | 045 75 5 U2 15 12 1 06 @| 20 90 @|| 69
150 RPA200 |[RPA350 | 050 |RPA200[ RPA200 15 11 06 ,:L 20 14 8.1
200 350 | 350 | 056 | 200 200 15 15 076 1 ll 28 135 U 99
250 350 | 350 | 064 | 200 200 g = 1w |10 TH 36 174 T 126
300 350 600 | 0.69 350 200 |[1@ 22 22 @[ |12 '{ﬁ 43 180 @1 144
350 RPA350 [RPAG00 | 072 [RPA350[  RPA350 2 2 14 @[ s0 210 153
400 30 [ 600 | 078 | 350 350 26 || 26 16 57 | | 230 168
450 600 [ 800 | 083 | 350 350 26 2 18 64 26.0 183
500 600 | 800 | 087 | 350 30 |12 36 25 @20 @l 71 270 @I 195
600 RPA 800 = |RPAG00|  RPA350 36 36 24 85 310 225
650 800 | Special | - 600 600 % || % 30 10.0 320 255
700 800 | type | - 600 600 36 36 30 10.0 320 255
750 800 - 600 600 |[1@ 36 36 @ll[30 @ 100 320 Ol 255




Vlbratlon 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

c LAM P Riser Pipe Clamp

m STEEL/STS CLAMP
or—"—1%
» Steel Anchor
>
B
| ee— E A
Sﬂi ' »STS Anchor

® CARBON STEEL CLAMP ANCHOR SPRING m CARBON STEEL CLAMP GUIDE

Type | A B O T H | Bolt Type | A B [ Cl | T [ H | Bot | GuideBar
25 7 ®340 | 45 | 38 | M0 25 73 430 45 | 38 MI0 | 20x38x45T(2EA)
® M0 | 77 | o427 | 45 | 3B | M0 ®32 | 400 | 8 o517 45 | 38 | MI0 | 20x38x45T(4EA)
40 86 o6 45 | 38 | M0 40 88 | O576 45 | 38 | MI0 | 20x38x4.5T(4EA)
50 105 | ®605 6 50 | M0 50 106  ®695 6 5 | M0 | 20x50x45T(6EA)
®65 | 450 | 125 | o763 | 6 50 | M0 ®65 | 450 | 124 ®853 | 6 | 50 | M0 | 20x50x4.5T(6EA)
80 137 | o891 | 6 50 | M0 80 134 | ®98.1 | 6 | 50 | MI0 | 20x50x4.5T(6EA)
®100 171 01143 9 75 Mi2 100 71 ©1263) 9 | 75 | M12 | 20x75xT(6EA)
©125 | 550 | 197 | 1398 9 5 M2 ©125 | 550 | 197 o418 9 | 75 | Mf2 | 20x75x6T(6EA)
150 230 | ©165.2| 9 5 Mi2 150 22 |o1772) 9 | 75 | M2 | 20x75x6T(6EA)
o0 | | 81 o263 9 5 M2 Q0 | | 81 (0283 9 | 75 | Mi2 | 20x06T(EA)
250 332 | ®2674 | 9 0 | Mi2 250 332 |©2194 9 | 90 | MI2 | 20x90x6T(8EA)
O30 | oo | 4164 03185 9 0 | Mi2 Q300 | oo | 4164 0305 9 | 90 | MI2 | 20x90x6T(10EA
350 4536 | ©3%.6 | 9 0 | Mi2 350 4536 |®367.6 9 | 90 | Mi2 | 20x90x6T(10EA)
©400 | 1000 | 530.2 | ®4064 | 12 | 100 | M2 ®400 | 1000 | 530.2  ©4264| 12 | 100 | M2 | 40x95x10T(8EA)
®600 | 1200 | 800 | ®609.6 | 19 | 125 | M4 ®600 | 1200 | 800 ©629.6] 19 | 125 | M4 | 40x120x10T(10EA)
®800 | 1450 | 1050 | @8128 | 25 | 200 | M3 ®800 | 1450 | 1050 ©832.8] 25 | 200 | M36 | 40x198x12T(12EA)

= COPPER CLAMP m COPPER CLAMP ANCHOR, SPRING

Type A B C1 T H Bolt

25 2| OB 45 38 M10

-E”;*@’:‘_ »Guide 32 400 2 | o3 | 45 38 M0
N b 40 79 | 04128 45 38 M0

50 9 | om%B 6 50 M0

65 450 114 | ©6668 6 50 M10

\ 80 16 | ©7938 6 50 M0
1—-—.! » Anchor ®100 161 | ®10478 8 75 M2
o8 ) 125 550 182 | ©130.18 8 75 M2

150 27 | o155 8 75 M2

200 650 274 | 02638 8 75 M2

m |nstallation Features




Vibration 1SO 9001/1SO 14001
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MADE IN KOREA

c LAM P Riser Pipe Clamp

m CLAMPING Installation Features

COPPER PIPE CARBON STEEL/STS PIPE

4 !

i
s
a

WITH SPRING(Before welding)

WITH GUIDE WITH GUIDE

WITH SPRING RUBBER MOUNT(Before welding) WITH SPRING RUBBER MOUNT(Before welding)




VB '1 000 Rubber Mount (Deflection : 5.0~9.0mm)

1SO 9001/I1SO 14001
OHSAS 18001
MADE IN KOREA

Vlbratlon
Co ntrol

% The model name of VB product has changed to VB-1000

m Features

As a Bobbin (cylindrical) mount, it has the reinforcing of a steel
plate on the top and bottom. It is excellent in reducing vibration
and structure— borne noise resulting from impact. It is made of
neoprene synthetic rubber, having outstanding oil and ozone
resistance, and with the fixing rod on the top and bottom, it can
be easily fastened using a nut.

m Usage

# For small pumps, small ventilators, package air conditioning
systems and plant rooms
# For all kinds of industrial machines and equipment

m Specification
No. | Name of Components Material Standard
1 Bolt(upper) SS400 KS B 1002
2 Rubber Mount CR KS M 6617
3 Bolt(lower) SS400 KS B 1002
® Dimension & Selection Guide
. : Dimension(mm)

Type Capacity(kgf) | Hardness(Hs) | Deflection(mm) A 5 H i Bot
B-1040 50 40 35 87 60 MB8X30
B-1050 70 5.0 50 40 92 65 M8X30
B-1060 100 60 40 100 70 M10X35
B-1070 180 6045 70 70 50 10 80 M10X35
B-1080 300 80 50 10 80 M10X35
B-1100 500 100 55 124 90 M12X40
1 20 800 9.0 120 55 124 90 M16X40

1150 1000 150 60 150 105 M16X50

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

VB = 1 030 H Rubber Oval Mount (Deflection : 5.0~9.0mm)

% The model name of VBO-30 product has changed to VB-1030H

930

® Dimension & Selection Guide

® Features

The VB-1030H is a rubber mount with an increased static
deflection and Oval hole at the center to maintain the stable
operation of the equipment against horizontal vibration. It has the
hardness of 55+5 and with the M8 bolt, it can load up to 25kgf.

m Usage

# For small pumps and small ventilators
# For small motors and measurement equipment

Type Capacity(kgf) | Hardness(Hs) | Deflection(mm) A B Dimenﬁion(mm) Hi Bolt
-1030H 30 60+5 5.0 30 27 66 - M8X30

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




VB'1 OOON B'1 030“ Rubber Mount

Vibration 1SO 9001/ISO 14001
Control OHSAS 18001
MADE IN KOREA

m \/B—1000 Test Data
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VB '2000 Rubber Mount (Deflection : 11~20mm)

Vibration
Control

1SO 9001/I1SO 14001
OHSAS 18001
MADE IN KOREA

% The model name of VO product has changed to VB-2000

0

m Dimension & Selection Guide

)
N\

® Features

For VB-2000 rubber mount product, Oval hole is inserted into its
center, to increase static displacement for light load, and to maintain
stable transformation against horizontal vibration. Hardness of rubber
mount is 60£5, and is manufactured using neoprene synthetic rubber

with excellent oil resistance and ozone—proof features.

m Usage

# Mini-pump, mini air blower dust protection
+ Small sized motor and measuring equipment dust protection

. . . Dimension(mm)

Type Capacity(kgf) Spring Constant(kgf/mm) Deflection(mm) A 5 m Level Bolt
VB2025 10.0 0.9 11 25 26 54 Mb5x15
\VB2035 16.7 1.0 17 36 38 66 Mbx15
VB2045 33.9 1.7 17 47 50 83 M6x20

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

VM '1 000 Rubber Mount (Deflection : 6~8mm)

® Features

A VM-1000 mount is light, small and easy to install, so it can be used
in high displacements. Plus, it has a wide application because it is
designed to ensure structural stability. With a fixing nut inside the
center of the neoprene rubber mount and steel plate on the top and
bottom, it can be securely anchored to the ground.

m Specification

No. | Name of Components Material Standard
1 Upper Housing SS400 KS D 3503
2 Lower Plate SS400 KS D 3503
3 Body CR KS M 6617
B8 4 Level Bolt SS400 KS D 3503

A

® Dimension & Selection Guide
, , , Dimension(mm)

Type Capacity(kgf) Hardness(Hs) | Deflection(mm) Weight(kg) A B c 0 H Level Bot
VM-1040 60 6 0.18 75 60 46 8 35 M8
VM-1050 80 6 0.21 90 74 60 10 40 M10
VM-1060 120 6045 6 0.31 113 90 69 10 45 M10
VM-1070 150 6 0.34 130 105 81 12 50 M10
VM-1080 300 8 0.42 130 110 0 12 50 M10
VM-1100 600 8 1.78 169 140 112 13 60 M12

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VM '2000 Rubber Mount(Deflection : 8mm)

CICORCHC

_/
1<B-|
c

7
20

> @

® Features

VM-2000 mount is a vibration isolator to easily control multi-axial
vibration. Its inside is made of neoprene rubber to control excessive
movement. At the center of rubber mounts there is a solid fixation
nut, and the body was made of steel plate to fix firmly to the floor.

m Specification
No. Name of Components Material Standard
1 Non Skid Pad CR KS M 6617
2 Lower Housing SS400 KS D 3503
3 Body CR KS M 6617
4 Upper Housing SS400 KS D 3503
B Level Bolt SS400 KS B 1002
® Dimension & Selection Guide
. . , Dimension(mm)
Capacity | Deflection Hardness| Weight
We lg) ) B 09 B c D E| H| e
YM-2070 | 100 034 | 12190 | 77 15 11| 40| M2
VM-2080 300 0.73 | 136110 9 | 17 | 13 | 46 | M2
VM-2100 1 500 6 605 122 164 135106 21 | 13 | 50 | Mi6
VM-2120 | 1000 - 156 | 190 | 161 | 128 | 21 | 18 | 55 | M6
VM-2150 | 1500 218 1200 | 160 | 150 | 110 | 18 | 60 | M20
VM-2180 | 2000 255 |28 186 | 184 142 18 | 70 | M

(NOTE) The mentioned size and scale can be altered to improve the quality performance and
capacity of the product without any notice.

® Features

A VM-3000 mount is capable of controlling vibration in multi-axis
directions. The top stainless steel cap prevents a distortion of the
vibration isolator by oil and water, and moreover, neoprene
rubber is used inside to control excessive movement. Plus, it can
be firmly fixed to the ground with the fixing nut inside the center
of the neoprene rubber mount and steel plate on top and bottom.

m Specification
No. Name of Components Material Standard
1 Upper Housing STS 304 KS D 3698
2 Lower Plate SS400 KS D 3503
3 Body (Rubber) CR KS M 6617
4 Fix Nut SS400 KS D 3503
3 Lever Bolt SS400 KS B 1002
® Dimension & Selection Guide
Type Capacity(kgf) | Hardness(Hs) Weight(kg) A B DimensionD(mm) H Level Bolt
VM-3060 100 0.24 120 100 62 1 45 M12
VM-3070 300 6045 0.72 150 126 8 13 50 M12
VM-3090 500 - 1.8 180 150 9% 16 60 M16
VM-=3110 700 2.45 226 189 118 19 70 M16

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration SO 9001/iSO 14001
Control OHSAS 18001
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VM '4000 Rubber Mount (Deflection : 6~16mm)

® Features

VM-4000 mounts is specifically designde to give large deflection
at low loads. Although the mount design allows high deflection,
the mountings are compact in weigh and easy to install. Provides
passive vibration isolation on electronic instruments, measuring
equipment and test cells.

m Specification

No. Name of Components Material Standard
1 Lower Plate SS400 KS D 3503
2 Body CR KS M 6617
3 Upper Plate SS400 KS D 3503
4 Level Bolt SS400 KS B 1002

® Dimension & Selection Guide
Capacity | Hardness | Weight Dimension(mm)

e “Goff H) | ko) A BIC D] H|LevelBok
VM-4053 80 6 138 1100 0 99 | 11 467 M12
VM-4058 100 55 9 150 | 126 | 108 | 12 |54.7 M12
VIM-4078 300 12 150 | 150 | 150 1 13 | 71.8 M14
VM-4100 500 16 2001189 1200 | 19 1938 M18

(NOTE) The mentioned size and scale can be altered to improve the quality performance and
capacity of the product without any notice.

VM '5000 Rubber Mount (Deflection : 15mm)

m Features

It is a mount with top and bottom reinforcing plates made of CR
(neoprene) type synthetic rubber having excellent oil and ozone
resistance. A round-shaped rib line is on the top and bottom of the
mount to prevent slipping from the equipment and the guide hole
for anchoring is on the base plate for easier installation. It is simple,
but has the largest static deflection, which makes it the most
efficient anti-vibration mount with a wide range of applications.

m Specification
No. Name of Components Material Standard
SS400 KS D 3503
1 Base Plate CR KS M 6617
2 Body CR KS M 6617
3 Level Bolt SS400 KS B 1002

m Dimension & Selection Guide

: Spring : Dimension(mm)
B Capacity | Hardness Weight
e Vi ) ((f(‘g’f”frfmng bg | AlB|C|D EF K| Qe
sy /gﬁm VM-5050 | 300 0 | 026 |94 78|60 1150 6 467 M2
T ¢g SN & o VMGG | S0 | | 3 05 (1221028213 66 8 547 2
[ \&g;/ VM-5085 | 1000 - 67 | 084 |150 1281104/ 13 | 87| 8 [71.8] M4
il VM-5115 | 2000 133 | 154 |188/164/130| 14 |114] 8 |938| M18

(NOTE) The mentioned size and scale can be altered to improve the quality performance and
capacity of the product without any notice.




VM '1 OOON M '3000 Rubber Mount
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m \/M—1000 Test Data
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VM'5000 Rubber Mount

m \/M—-5000 Test Data

10 000 03
8 000 s
—\M-5300 e —— VM-5300
-
0.2 ~—
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m Explanation(Commonness)

1. Vibration Transmissibility(Tr)
Vibration Transmissibility is the amplitude ratio of Output to Input.

Output Amplitude < 1 )2 Disturbing Frequency of the equipment
= = n
1—n°

" Input Amplitude - Natural Frequency of the Isolator( Damping(c) = 0)

2. Natural Frequency(Fn) of Vibration Isolation System
The mass and spring stiffness dictate a natural frequency of the system.
P 1 |k
" 2nm
3. Isolation Efficency(E)
Isolation Efficiency in percent transmission is related to Vibration Transmissibility £ = 100(1 —T,.)
ex) Disturbing Frequency of the equipment=100 Hz,
- 16

1

2 2
i = 1
Natural Frequency of the isolator=10Hz - 2) _ (1 (100 2) 0101 E= 1001 —T,) = 100(1-0.101}=09(%)
—\70

-n
- wriA

m |nstallation Features

NFC FLEXIBLE
CONNECTOR

BASE
VM-5000 RUBBER MOUNT
il ! I (Deflection:15mm) PIPE SUPPORT
ann T
7 ] Wl
AIR FOIL FAN» BASE CONCRETE IN LINE PUMP » PUMP BASE A

VM-5000 RUBBER MOUNT (Deflection:15
BASE CONCRETE




Vibration 1SO 9001/ISO 14001
Control OHSAS 18001
MADE IN KOREA

Vc Conical Mount (Deflection : 15mm)

® Features

The VC conical mount is a special vibration isolator having lower
natural frequency (4.5 Hz) than the common rubber mount.
Polyurethane or special synthetic neoprene rubber is inside VC
conical mount, which makes it highly efficient, even in a low-
frequency area. The anti-vibration pad is made of neoprene and is
attached on the top and bottom of the contact surfaces to prevent
structure-borne from passing through the bottom of the equipment
when it touches steel and/or concrete. Plus, it is an omnidirectional
vibration isolator, enabling stable operation of the equipment.

m Usage

+ For pumps, refrigerators, compressors and power generators
# For ventilators and air conditioning units

# For cooling towels

¢ For equipment having a large horizontal reaction

m Specification
No. Name of Components Material Standard
@ 1 Upper Housing GC KS D 4301
v ) @ 2 Middle Housing GC KS D 4301
a=Zl 3 Lower Housing GC KS D 4301
N % . f - 4 Upper Rubber CR KS M 6617
Al —— 5 Elastomer#! PUOICR | KSM 6617
%% 7 < g{gﬁ% 6 Flastomer#2 PUOrCR | KS M 6617

= -
7. 7 AN
~F N
A \:\\ N

\ g I
\ \AJ /‘\\L/‘ by /
~._\ R\{\t*f/y/_/ 4 -

7
\\xz\ T /4/

m Dimension & Selection Guide

® |nstallation Features

i i Dimension(mm)
Type C%ESfc)ny W(ﬁlg " RS Coor A B c D H Level bolt
VC-200 200 0.9 70/ 60 Green
VC-300 300 .0 80/ 70 Blue 184 157 107 14 79 M2
VC-500 500 0 8 /75 Red

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

Vc Conical Mount (Deflection : 15mm)

m\/C Test Data

8 000 0.3
——vc-200 0.25 ——\vic-200
6 000 3
g 02
= ]
= 4 000 ——VC-300 015 ——VC-300
: = e
A g S
2 000 — ——— = ._————-'—'—'_""‘\ /""_'
i ——Vc-500 005 ——VC-500
0 [}
0 5 10 15 0 10 20 an 40 50
Displacement{mm] Frequency[Hzl
10 1 000
——\C-200 -
8 S
- £
2 g
g ——vc-300 E;-
N g
|g \ E
% ——\C-500
0.01
0 10 20 30 40 50 1 5 10 20 30 40 50
Frequency[Hz] Natural Frequency of the System[Hz]
= Explanation(Commonness)
1. Vibration Transmissibility(Tr)
Vibration Transmissibility is the amplitude ratio of Output to Input.
_ Output Amplitude 1 : B Disturbing Frequency of the equipment
"7 Input Amplitude ~ J\1 —7? 1~ Natural Frequency of the Isolator( Damping(c) = 0)

2. Natural Frequency(Fn) of Vibration Isolation System
The mass and spring stiffness dictate a natural frequency of the system.

o1 |k
T 2n |m

3. Isolation Efficency(E)
Isolation Efficiency in percent transmission is related to Vibration Transmissibility £ = 100(1 —T;,.)

ex) Disturbing Frequency of the equipment=100 Hz, \/
r (1

1

2 2

Natural Frequency of the isolator=10Hz ) _ 1 _
— | = |[————=| =0.101 = —T)= _ -99(%
5 1 _(100)2 E = 100(1 —T,) = 100(1-0.101)=99(%)

-n

RETURN AIR EXHAUST AIR  FRESH AIR SUPPLY AIR

m |[nstallation Features Y ~ Y ~

HORIZONTAL AR N Base

CONDITIONER» (Defloction 12=15mm) NSM/NSM2 SPRING MOUNT
(Deflection:25/50mm)
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s R P Spring Rubber Pad (Deflection : 5.5~7mm)
|

® Features

It is a highly—efficient product that provides 3-4 times higher
vibration isolation efficiency than the conventional rubber pad by
using the metal spring's low natural frequency and all of the
advantages of anti-vibration rubber, such as multi-axis
pavement, high frequency and noise isolation effects. By
lowering its center of gravity as low as possible, the load can be
evenly distributed on the pad.

m Usage

# For facilities and equipment (PUMP, FAN, AHU)

# For industrial machines (Press, Shearing Machine)
# For horizontal pipes

# For vertical pipes Anchor and Guide

# For all kinds of equipment installed on a solid base

® Specification
Metal | Rubber '
Category Spring | Isolator Spring Pad
Natural Frequency(Hz) 2~10 | 5~100 7~9
\\\\{‘\\& I\/Iultl—ax|spg\rrfg<r:rtr|]oar;]aclepavement A o o
: =Under
m Attenuation performance X 01 =0.15~0.25
— high frequency blocking capability X 0 0
= and soundproof effect
linearity of load characters (©) A ©}
uniformity of the product O A ©)
SN\ weight heavy medium|  medium
TN
“‘\\“ price medium| low | low to medium
al H
® Dimension & Selection Guide
Tyoe Capacity Hardness Deflection Weight Dimension(mm)
yp (kgf) (HS) (mm) (kg A B H
SRP-25 25 0.02
SRP-50 50 0.04 o I k
SRP-100 100 0.1
SRP-200 200 0.12 o " 0
SRP-400 400 0.32
SRP-600 600 55 0.33 100 100 30
SRP-800 800 40£5 0.38
SRP-1000 1000 0.84
SRP-1200 1200 0.88
SRP-1500 1500 0.88 o 18 0
SRP-2000 2000 0.86
SRP-2500 2500 0.92
7 : 1 11
SRP-3000 3000 0.96 0 ’ 0

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




S R P Spring Rubber Pad (Deflection : 5.5~7mm)

Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

m SRP Test Data
| 18000 0.2
——SRP-25 ——SRP-25
16 000 4 0.18
]| —sres0 = | ——{| ——sres0
14: 906 /// ——SRP-100 e et e ——SRP-100
12 000 ——SRP-200 3§78 o= ——SRP-200
= o
£ 10.000 // ——SRP-400 = ___,_..-——-—_"“‘_“‘H_zf ~——SRP-400
3 % / | % 0.1
& 8000 &/ ——SRP-600 L oni ~—— 1| —sRP600
& 000 SRP-800 4 0.06 — — ESEES SRP-800
&:000 ‘/ 1| —sRP-1000 | sm=SEE =t ——SRP-1000
2 000 = ﬁ—"/ ——SRP-1200 —— SRP-1200
1 —— 0.02
o . ——SRP-1500 o ——SRP-1500
0 2 4 6 o 10 20 L] 40 50
Displacement[mm] Frequency[Hz]
100 1 000
——SRP-25
——5RP-50
Y 10 ——SRP-100 =
i ——5RP-200 :
2 3
Eil s —— SRP-400 g
3 N —— SRP-600 ":;,
E I~ | SRE-800 3
E 01 ===5RP-1000 g
——SRP-1200
—— SRP-1500
0.01
0 10 20 30 40 50 5 10 20 30 40 50
Frequency[Hz] Matural Frequency of the System([Hz]
m Explanation(Commonness)
1. Vibration Transmissibility(Tr)
Vibration Transmissibility is the amplitude ratio of Output to Input.
_ Output Amplitude 1 : B Disturbing Frequency of the equipment
" Input Amplitude 1—n2 = Natural Frequency of the Isolator( Damping(c) = 0)

2. Natural Frequency(Fn) of Vibration Isolation System
The mass and spring stiffness dictate a natural frequency of the system.

oo |k
" 2nm

3. Isolation Efficency(E)

Isolation Efficiency in percent transmission is related to Vibration Transmissibility £ = 100(1 —T,)

Natural Frequency of th

ex) Disturbing Frequency of the equipment=100 Hz,
I

e isolator=10Hz T o=

r

m |nstallation Features

OUTDOOR UNIT
OF AIR CONDITIONAL »

1 2 1 2

——) = [[———) =o0101 Eg= -T)= -0.101)=99(%

—n2> <1_(1_oo)2> E = 100(1 —T,) = 100(1-0.101)=99(%)
T

SRP _SPRING RUBBER PAC
(Deflection:5.5mm)




s R M Spring Rubber Mount (Deflection : 5.5mm)
|

Vibration
Control

OHSAS 18001

® Features

It is an improved, mount version of SRP type spring rubber pad
taking advantage of anti-vibration rubber and metal spring. SRM
type enables control of the level to reduce horizontal deflection.
Moreover, its external housing is made of stainless steel to

prevent corrosion when installed outside.

m Usage

 For facilities and equipment (for example, PUMP, AHU and FAN)
# For industrial equipment (including Press, Shearing Machine and

Lathe)

# For all kinds of equipment installed on a solid base

# For vertical and horizontal pipes

®m Specification
No. | Name of Components Material Standard
1 Level Bolt SS400 KS B 1002
2 Nut SS400 KS B 1012
3 Upper Housing STS304 KS D 3698
SUP9 KS B 2402
‘ Sl Elial CR KS M 6617
5 Middle Plate SS400 KS D 3503
6 Lower Housing STS304 KS D 3698
7 | Lower Non Skid Pad CR KS M 6617
® Dimension & Selection Guide
Capacity Deflection Weight Dimension(mm)
Type (kgf) mm (kg A B C D H Level Bolt
SRM-100 100 0.8
SRM=200 20 081 147 116 80 12 65 M10X60
SRM-400 400 1.1
SRM-600 600 1.71 226 200 104 12 70 M12X65
SRM-800 800 55 1.76
SRM-1000 1000 3.7
SRM-1200 1200 3.74
SAM-1500 1500 57 309 279 130 12 70 M12X65
SRM-2000 2000 3.74

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

® |nstallation Features

1SO 9001/ISO 14001

MADE IN KOREA




Vibration 1SO 9001/1SO 14001
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s RA Spring Rubber Mount (Deflection : 6~12mm)

® Features

SRA mount is an improved version of SRM spring rubber mount with
upgraded shock and vibration control effects. With SRP spring rubber
pad, it facilities control of the level and moreover, this pad can be
installed in 2 layers to increase efficiency. It is designed to insert a
reinforcing plate in—between in order to remove insecurity when
displacement increases and to bear the load in a stable manner while
preventing separation. On the top and bottom of the SRA mount,
bumpy neoprene housing with reinforcing material inside is mounted
to prevent slipping from the equipment and to shut out structure-
borne noise.

m Usage

# For facilities and equipment (for example, pump, AHU and fan)

# For vertical/horizontal pipes and ducts

¢ For industrial equipment

# For machines that generate vibration in horizontal and vertical

directions
m Specification

No. Name of Components Material Standard

1 Upper Housing CR KS M 6617

2 SRP PAD CR+SUP9 KS M 6617

3 Bolt SS400 KS B 1003

4 Lower Housing CR KS M 6617

5 Middle plate SS400 KS D 3503

6 Level Bolt S400 KS B 1002

B
A
® Dimension & Selection Guide
Capacity | Deflection Weight Dimension(mm)

odel Type (kgf) mm (kg) A B C D H Level Bolt
SRA-100 100 0.64 M10X65L
SRA-200 200 0.66 e 89 o 1 i M10X65L
SRA SRA-400 400 6.0 1.86 M12X70L
SRA-600 600 1.88 155 128 110 14 50 M12X70L
SRA-800 800 1.84 M12X70L
SRA-2-100 100 0.82 M10X65L
SRA-2-200 200 0.86 e 89 o 1 o M10X65L
SRA-2 SRA-2-400 400 12.0 2.50 M12X70L
SRA-2-600 600 2.52 155 128 110 14 85 M12X70L
SRA-2-800 800 2.60 M12X70L

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Vibration 1SO 9001/1SO 14001
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S R H = U Spring Rubber Mount (Deflection : 5.5mm)
1

m Features

It is an upgraded mount designed to control vibration from horizontal
pipes using SRP type spring rubber pad with advantages of anti-
vibration rubber and metal spring. SRH type is installed on top of steel
structure individually or together to better absorb vibration from pipes.
Plus, U-balt slot hole is on steel plate of top and bottom housings,
which facilitates installation and prevents pipes from getting out of
their original location.

m Usage
For horizontal pipes

i An-
ST NN N\
[T AANNSRANRRANNNN AN - AN 1]
& LIV LT |
f ! H T
G (al[af{le
4 T T T A 1

\ ® Specification
| No. Name of Components Material | Standard
-© 1 Upper Housing SS400 KS D 3503
et SUPY | KS B 2402
L | PR SN ’ SHPPAD CR KS M 6617
mly s 3 Bolt & Nut SS00 | KS B 1002
SN 4 Guide Rubber CR | KSMG6617
5 Base Plate SS400 | KS D 3503
B
A
® Dimension & Selection Guide
Pipe Diameter SRP A B C H
@50 110 110 86 40
65 110 110 86 40
80 120 120 74 40
100 A(100,200) 150 120 74 40
125 175 120 74 40
150 200 120 74 40
P150 B(400~800) 200 150 122 2
200 B(400~800) 270 210 122 2
H250 B(400~800) 320 260 122 12
H250 C(1000~2000) 320 260 140 42
300 B(400~800) 380 300 122 Iy
300 380 300 140 2
B350 420 320 140 12
400 C(1000~2000) 470 400 140 4
450 520 420 140 Iy
500 570 500 140 2

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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Vibration
Control

S R H = S H Spring Rubber Mount (Deflection : 5.5mm)

® Features

It Is Used As A Sliding Shoe On The Pipe And Installed Using Pipe Clip & Bolt. The Allowed Range Of Support Spacing For Horizontal Pipe Is
From 2.0 M To 5.0 M And, The Model Changes Depending On The Support Spacing.

B
o | o
TOTTTE] | [oat ) c
A-;'IIIIII . 1 : O O
A
SRH-A TYPE
i} D) (D@
By e
SRH-B TYPE
® SRH—A TYPE Dimension & Selection Guide
Pipe Diameter SRP A B C H
50
65 A(100,200) 166 80 100
80
100
D125
®150 B(100~800) 166 105 100 56
200
250
300
350
400 C(400~2000) 266 156 140
450
(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
» SRH—B TYPE Dimension & Selection Guide
SRP A C H
100X2EA 250 150 48
200X2EA 250 150 48
100X2EA 250 150 48
200X2EA 250 150 48
200X2EA 250 150 48
200X2EA 250 150 48
400X2EA 350 150 48
600X2EA 350 150 48
600~800X2EA 350 150 48
1000~1500X2EA 350 200 48

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VP'1 000 Rubber Pad (Deflection : 4~10mm)

VP-1010
VP-1015

VP-1020
VP-1025

Module Module

® Features

VP-1000 type is a vibro-isolation pad made of CR(neoprene) with
excellent oil and ozone resistance. An advantage is a wide range of
working load due to the projected net area designed calculating working
load and statistic displacement separately. Its modular design allows
cutting it into small pieces as you want to use.

® Application

¢ In general, to control HF vibration by installing it under the bottom of the machine
# To damp vibration from generators/air compressors/chillers/air handling units
# To damp vibration form various kinds of machine installed on the solid base.
+ 1o prevent transmission of vibration and noise through the structures

Module

m Dimension & Selection Guide By Loads

Type Cazﬁgfcity Defrlﬁr%tion Ha{rﬂr;ess , Dimenvswon (mm) .
width Length Thickness Module Size

VP-1010 21,600 4 10 25X 25

VP-1015 21,600 5 15 25X 25

VP-1020 20,160 6 60*5 600 600 20 50 X 50

VP-1025 20,160 7 25 50 X 50

VP-1050 24,800 10 50 100 X 100




VP'ZOOO Rubber Pad (Deflection : 3~6mm)

Vibration
Control

1SO 9001/ISO 14001
OHSAS 18001
MADE IN KOREA

m Dimension & Selection Guide

® Features

VP-2000 type is a vibration isolation pad made of CR(neoprene) with
excellent oil resistance and ozone resistance. It has the excellent
vibration isolation performance from serrated pattems engaged from the
top and bottom surface making no horizontal shift and having enough
deflection. Since the ability to support a load is proportional to the surface
area, it can be used in various ways. Especially, it is an optimum vibro-
isolating pad for structure borne sound. It can be designed into layered
structure. With the large value of corresponding static displacement to the
same load, the natural frequency of the lower system is variable.

® Application

 In general, to control HF vibration by installing it under the bottom of the machine
+ To damp vibration from generators/air compressors/chillers/air handling units

# To damp vibration form various kinds of machine installed on the solid base.

# To prevent transmission of vibration and noise through the structures

Type Capacity(kgf) Deflection(mm) Hardness(Hs) width D'T:ﬁ;‘tﬁ n{rmm) Thickness
VP-2008 16,000 3 8
VP-2010 16,400 4 10
VP-2012 16,800 4 60£5 600 600 12
VP-2015 17,600 5 15
VP-2020 18,000 6 20

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

VP'3000 Rubber Pad (Deflection : 6/12mm)

m Dimension & Selection Guide

® Features

Its cover made of CR(neoprene) with excellent oil and ozone
resistance and the HD mat inside with outstanding damping
characteristics dramatically improve damping performance. Its
modular design allows cutting it into small pieces as you want to use.

m Usage

# In general, to control HF vibration by installing it under the bottom of

the machine

# To damp vibration from generators/air compressors/chillers/air

handling units

¢ To damp vibration form various kinds of machine installed on the

solid base

# To prevent transmission of vibration and noise through the structures

. : . Dimension(mm)
e sl i Weight(kg) width Length Thickness Module Size
VP-3025 8,000 6 25
' +
VP-3050 8,000 12 60+5 600 600 50 100X50

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VP'1 OOON P-ZUOO Rubber Pad

m \/P—1000 Test Data
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I B Inertia Base Series

® Features

IB (Inertia Base) is designed to shut out vibration that occurs while the pump is running, and at the same time, minimize the dynamic deflection
resulting from the dynamic force generated when the load rapidly changes, using the weight of concrete. It consists of the base (7-angle)
with C—channel for an easier assembling of the base, pump and motor, bracket for mount and reinforcing bottom plate. The height (H) of
Inertia Base is at least 150 mm, and it differs depending on horse power of the motor.

® |B—150 series For Single-Suction Pumps (Single, Multi-Stage Volute, etc.)

DRAIN g15
C-CHANNEL CONCRETE
(150x26x15x2.31) (By Others)

(50x50x2.3t)

STEEL PLATE

BRACKET
(100x100x4.51)

® [B—200 series For Double-Suction Pumps

DRAIN @15

m |nstallation Features




MADE IN KOREA

i i 1SO 9001/ISO 14001
Vibration

S B Elasticity Structural Base
|

® Features

GHP/EHP cools and heats the air through the circulation of refrigerant's heat pump cycle and it generates vibration when the compressor runs.In the case
that several GHP/EHP are installed in a group, they could generate superposed oscillation, and as a result, cause damage. To prevent this, vibration
isolators with a built=in stand are mounted on the equipment. This stand is double—structured with a stopper inside to ensure the structural stability
against external pressure.

= SB-H

i; VB-SB Rubber Mount

- (Def :10mm)

VB-SB Spring Mount
(Def :15mm)

m SB Installation Details Drawing

Outdoor unit

Outdoor unit

I oot g 1. ¢ ]

L VSM (Deflection:15mm)
Structural Base

m |nstallation Features




Vibration 1SO 9001/1SO 14001
Control OHSAS 18001
MADE IN KOREA

N Fc Flexible Connector

NFC10S ® Features

% The model name of NFC=S product has changed to NFC10S The flexible connector is mounted between pipes to absorb the stress
resulting from the expansion and contraction of the pipe line and shut
out the vibration caused by flow of fluid and vibration transferred from
equipment. It also maintains an allowable connection error of pipe
line, and by doing so, gives flexibility to the whole system.

(a) Operating temperature: =20 ° ¢ ~+80 ° ¢

(b) Operating pressure: for 10kgf/cr and 20kgf/crt

(c) Materials: NEOPRENE, EPDM

® The composition of products

It is made of nylon tire cord, special synthetic rubber (NEOPRENE,
EPDM) and piano steel wire. It has a stiffening ring between balls to
avoid excessive expansion by internal pressure.

Screw Type

NFC10
% The model name of NFC-1 product has changed to NFC10

=¥

® Product Special Feature

(a) Excellent resistance against pressure. This product consist of
synthetic rubber, nylon tire cord Fabric and piano steel wire. The
destruction pressure is Within 55kgf/cm? and usage pressure is
up to maximum 30kgf/cm2,

(b) Large allowance of concentricity error. Due to Two arch structure,
it has good flexibility to all direction. As having large amount of
concentricity error allowance, this product protests equipment of
pipe line from vibration or other shock damage.

(c) Large allowance of banding angle and elasticity. This product has
allowable banding angle and elasticity Enough to stand pipe-line
movement owing to outside Impact.

(d) Grate anti-vibration and anti-noise effect.

(e) Good Water resistance, Thermal endurance, Weatherability and

1Ball Type Chemical resistance.
NFC20 = Maximum Operating | 2
% The model name of NFC-2 product has changed to NFC20 Pressure And - - -
| | 23.pkgilen’ —>
Temperture AN

15 | | s

0 | ] | | ]
2Ball Type W B 80° W0 100 1200 130°
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N Fc Flexible Connector
1

m Dimension & Selection Guide

Flange Dimension(mm)

Type A B H
NFC10S-25 81 25A 125
NFC10S-32 0 32A 143

(NOTE) The mentioned size and scale can be altered to improve the quality performance and

capacity of the product without any notice.

NFC10 (1Ball Type) NFC20 (2Ball Type)

m Dimension & Selection Guide

T Flange Dimension(m) Dimension(m) Qty of Control Rod
yPe A B H(Bal) | H{Bal) | Compresson | Height Concenticity Cune 10K 2K
NFC10(20)-32 205 2A 125 150 13 16 0°
NFC10(20)-40 25 1A 12 150 13 16 0°
NFC10(20)-50 20 50A 1% 15 13 16 ¥
NFC10(20)-65 40 65A 12 160 13 2 0° 2 2
NFC10(20)-80 P 80A 1% 160 19 2 ¥
NFC10(20)-100 285 100A 150 160 19 2 9
NFC10(20)-125 3% 1250 150 160 3 19 2 %
NFC10(20)-150 376 150A 150 160 19 2 2°
NFC10(20)-200 30 20 175 2 19 2 i5° 3 3
NFC10(20)-250 8 250A 175 2 2 2 0°
NFC10(20)-300 1% 30A 0 2 2 2 0°
NFC10(20)-350 600 375A 0 20 2 2 0° 4 4
NFC10(20)-400 560 33A 20 20 2 2 9°

® Anchoring and Control rods of pipe line

When use a Flexible connector, pipe line should expend or contact by only
one direction anchor rods for Preventing flexible connector cracking. Or
installing control rods on the flange of flexible connector protect pipe Line
from damage owing to over—expansion or over—-contraction.

}qofdf Nut I— Rod [~ Washer(Steel & Rubber)
= Hs o
> > i
3 e =R g2 @0\ Rock Nut
gl e fE=ns) Egi=zy £9 \
HE 3 83 Q)
=] o7 O 3| A
L gy B3 -
5 & & A ol e |y
25 < ) 8 & =|E
ol =5 3§
g5 =k
£ 3 ; i
i

OVER 450A Control Rod Installation Details
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NV1 0 Flexible Connector

% The model name of NVC product has changed to NV10

m Features

It is installed on the intake/outlet of the pump to give flexibility, and at
the same time, somewhat reduce vibration. Because it uses a multi—
layered bellow, it has a small spring reaction. Plus, it transfers no
vibration through brad as it does not use tie rod. It is made of
stainless steel, which ensures a long lifespan and stable pipe system
even at a high temperature.

m Specification
+ Applied fluid : cool & hot water, steam, liquid
# Maximum operating pressure : 10kgf/cm2
¢ Maximum operating temperature : 220°C
# Connecting method : KS 10K FF FRANGE
# Resisting pressure test : 15kgF/cm2 in water
# Material : BLLOWS : STS, FRANGE : SS

m Dimension & Selection Guide

Flange Dimension(mm) Dimension(mm)
Load(TON) A ' B H Pressure Expansion Concentricity
NV10-10k-32 205 32 80
NV10-10k—40 205 40 80
10 10k=50 220 50 115
\V10-10k—65 240 65 120
Nv10 10k-80 252 80 120
NV10-10k—100 285 100 125
10 10k—125 336 125 130 12 3 3
\V10-10k—150 376 150 140
Nv10 10k—200 380 200 150
NV10-10k—250 448 250 200
10 10k—300 495 300 200
\V10-10k-350 600 375 200
Nv10 10k—400 560 383 200
NV10-20k-32 205 32 85
NV10-20k—40 205 40 85
NV10-20k-50 220 50 119
NV10-20k—65 240 65 128
NV10-20k-80 252 80 132
NV10-20k—100 285 100 141
NV10-20k—125 336 125 144 12 3 3
NV10-20k—150 376 150 158
NV10-20k—200 380 200 172
NV10-20k—250 448 250 218
NV10-20k-300 495 300 222
NV10-20k—350 600 375 230
NV/10-20k—400 560 383 236

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VDGO Spring Damper Mount
1

® Features

It is a solid-bottom mount with the combined features of oil-filled
damper, spring and rubber and it is very effective against shock
power and periodic vibration. It first converts impulsive vibration into
frictional heat energy using oil and then, dissipates periodic vibration
using rubber and the spring. The rubber on top is a CR (neoprene)-
type synthetic rubber having excellent oil and ozone resistant
properties. Because the spring gains a static deflection after
assembly, it can maintain a low—natural frequency, less than SHz.

m Usage

# For high—efficient vibration control of cooling towers

# For high-efficient vibration control of heavy equipment
(semiconductor production line)

# For equipment generating large impulsive vibration

# For equipment that is sensitive to surrounding vibration

m Specification

No. CoNrr?FrJT(])?w grfwts Material Standard
1 Upper Cap CR&GC KS M 6617 / KS D 4301
2 Middle Cap CR&GC KS M 6617 / KS D 4301

3 Lower Cap SS400 KS D 3503

o SUP9Y KS B 2402

! Col Spring HSW3 KS B 2403

5 Non Skid Pad CR&GC KS M 6617

6 Inner Damper GC KS D 4301

Damper Oil — FLUID OIL

C
® Dimension & Selection Guide
Tvpe Capacity Dimension(mm)

e (kgf) A B C D H Level Bolt
\VVD60-500 500 160 149 184 18 124 M12
VD60-1000 1000 197 220 270 22 212 M20
VD60-1500 1500 197 220 270 22 212 M20
VD60-2000 2000 197 220 270 22 212 M20

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VAM 1 0 Air Mount (Airpressure : 1.5~6Kg/mm)

% The model name of VAM product has changed to VWM10

® Features

An air spring mount is a highly—efficient mount offering features of
acyuator as well as an isolator like a coil spring and anti-vibration
pad. It can maintain constant vibration isolation efficiency and lower
the system's natural frequency down to 2.5~5Hz. Plus, its height can
be controlled through the control of internal air pressure and installed
in a lower position than the conventional coil spring mount. It allows
for a quite, noiseless operation, as it has a structure that does not
transfer noise.

m Usage

# For vacuum pumps and air compressors

# For optical measurement equipment and high—precision, semi-
conductor manufacturing equipment

# For a power generator high-speed press

¢ For HVAC equipment and industrial machines

@e® ©@ ©® 0

m Specification

No. Name of Components Material Standard
\ 1 Upper Housing AL KS D 2331
w»ﬁ“_ 2 Body NBR KS M 6642
3 Reinforcing Ring SS400 KS D 3503

4 Air Value BRASS —
5 Lower Housing AL KS D 2331
6 Non Skid Pad CR KS M 6617

C
® Dimension & Selection Guide
Capacity(kgf) Design Dimension(mm)

Type Min. Max. | (e A B c D H Level Bolt
VAM10-150 50 150 1.5~5.0 150 130 105 1 67 M12
VAM10-300 75 300 1.5~6.0 180 160 124 13 93 M12
VAM10-600 150 600 1.5~6.0 250 230 172 13 93 M12
VAM10-1200 300 1200 1.5~6.0 350 330 246 13 93 M16
VAM10-2400 1250 2400 1.5~6.0 480 460 340 14 9 M20

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VAMZO Pneumatic Leveling Isolator
|

* The model name of VAD product has changed to VWM20

® Features

It is used to control the vibration of high—precision inspection and
measurement equipment. Because it has a low natural frequency
less of than 2 Hz and causes no surging, it can provide excellent
vibration isolation performance. The double diaphragm can also be
used to lower its natural frequency. The leveling valve performs
automatic leveling while the orifice connecting spring chamber and
damping chamber offer a high attenuation of fluid and the speed
controller helps control the attenuation ratio. In addition, the piston
and viscous oil can help reduce attenuation to be even lower.

m Usage

+ High—precision measurement equipment, electron microscope and
3D coordinate measuring machine

Leveling Valve

Damping - ¢ High—precision manufacturing machine and high—precision optical
Safety Vol tester
arel alve . . . ']
S A # Environmental measurement equipment and high—precision
Speed Controller calibration instrument

# High—precision vibration proofing foundation

m Dimension & Selection Guide

Capacit Dimension(mm)
= b A B c H
VAM20~-300 300 170 120 120 160
VAM20-800 800 220 170 150 220
VAM20-1500 1500 290 240 220 300
VAM20-3000 3000 350 300 270 300
VVAM20~-5000 5000 430 380 350 300
VAM20-10000 10000 550 500 460 300
VVAM20-20000 20000 730 680 640 300

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

VAM90 Pneumatic Isolation Table
|

% The model name of VAT product has changed to VAM30

® Features

A high—precision vibration control table can be made using VAMI0 auto-level air spring
vibration isolator. The bottom of the air spring is made of steel frame with a height of 700~750
mm on average, and it can be made to order depending on the size of equipment. It
maintains the horizontal~level precision of +1/100mm and the horizontal natural frequency
between the air-spring mount and plate of about 2Hz.

m Usage

+ High-precision measurement equipment, electron microscopes and 3D coordinate
measuring machines

+ Environmental measurement equipment and high—precision calibration instruments

# For high—precision manufacturing machines and high—precision optical testers
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VF Foot Rubber Mount (Deflection : 3.5mm)

® Features

The housing is made of strong steel plate with the bolt at the center to
control the level when attached on the machine. Its round-shaped
floor surface is made of bumpy rubber to isolate impulsive vibration
and structure-borne noise, and at the same time, prevent slipping
from the structure. It prevents the transfer of vibration from all kinds of
machine tools in the most economical manner and reduces vibration
acceleration to lengthen the life span of machines.

m Usage

# For shock—generating machines like press and forging machines

¢ For all kinds of industrial machines, including injection machines,
printing machines, timber manufacturers, emergency generators
and transformers

* For machine tools like a lathe, grinder and milling M/C

m Specification
No. cyn?&% g;ts Material Standard
1 Level Bolt SS400 KS B 1002
Housing SS400 KS D 3503
3 Rubber CR KS M 6617
® Dimension & Selection Guide
Capacity Hardness Spring Constant Deflection Dimension(mm)

Type (k) (A) (kgf/mm) (mm) A B Level Bolt
VF-150 150 43 80 3H M10
VF-400 400 115 120 53 M12
VF-800 800 229 160 53 M16

60£5 35
VF-2000 2,000 572 220 60 M20
VF-6000 6,000 1715 300 70 M22
VF-10000 10,000 2858 400 70 M24

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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Vibration
Control

VWM1 0 Wire Mount

* The model name of VWM product has changed to VWM10

m Features

VWMI10 is capable of isolating vibration using elasticity and
attenuation effect of wire rope while absorbing shock. It does not
cause surging and minimizes the transmissibility of vibration when it
resonates.

m Usage

+ For equipment that requires vibration isolation and dynamic stability

¢ For equipment that needs a buffer

# For high—precision equipment that is installed inside moving
containers

# For high—precision equipment installed in submarines and ships

m Specification
No. C(!\lrgr%%g;ts Material Standard
1 Wire Rope STS304 KS D 3514
2 Retainer Bar STS304 =
® Dimension & Selection Guide
Model Dimension(mm) Ma.Travel Max. Load

A B C D H Wire (mm) (kgf)
VWM10-04-100 45 3 13 0
VWM10-04-200 125 110 55 6.5 45 4 16 50
VWM10-04-300 65 55 30 50
VWM10-05-100 45 3 13 200
VWM10-05-200 125 110 55 6.5 45 5 16 140
VWM10-05-300 65 55 30 0
VWM10-06-100 60 50 15 240
VWM10-06-200 150 134 70 6.5 60 6 25 170
VWM10-06-300 80 70 35 10
VWM10-08-100 80 70 25 270
VWM10-08-200 190 170 100 8.5 0 8 45 200
VWM10-08-300 120 110 65 160
VWM10-10-100 110 0 50 300
VWM10-10-200 250 230 130 8.5 110 10 60 240
VWM10-10-300 150 130 75 150
VWM10-12-100 130 10 55 600
VWM10-12-200 250 230 150 8.5 130 12 70 550
VWM10-12-300 170 150 9% 400
VWM10-16-100 130 10 55 1300
VWM10-16-200 320 280 150 1.0 130 16 70 1000
VWM10-16-300 170 150 9 800
VWM10-22-100 140 130 50 1500
VWM10-22-200 420 380 165 12.0 150 2 70 1300
VWM10-22-300 190 170 0 1100

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VWMZO Wire Mount

% The model name of VWR product has changed to VWM20

m Features

Itis a product that can work as an isolator that isolates vibration using
elasticity and attenuation effects of wire rope and an absorber, which
eases shock. lts circular Mount shape allows it to minimize coupling
with the same stiffness for lateral load. It is effective in attenuation and
blocking high frequency over 100Hz, which means that it minimizes
transfer of vibration without surging. It is superior that coil spring or
neoprene Rubber in terms of resistance against corrosion, heat,
ozone and oil and moreover, it can make up for disadvantages of coil
spring being lack in attenuation and rubber having the natural
frequency.

m Usage

# For equipment that needs vibration isolation and dynamic stability

# For equipment that needs shock—-absorber

# For high—precision equipment that is installed inside the mobile
container

# Used to isolate high—frequency vibration from, for example,
transformer

¢ For super—precision machine tool

# For vibration damping of high—precision tester

# Used to control vertical/horizontal vibration

m Specification

No. Name of Components Material

1 Wire Rope STS304

2 Retainet Bar STS304

® Dimension & Selection Guide
. Dimension(mm) Max.Travel Max. Load
yp A B H D (mm) (kgf)
VWM20-90 170 090 30
VWM20-120 200 120 60
50 6.2 30

VWM20-170 250 170 100
VWM20-230 310 230 200

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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VWM 51 Wire-Spring Mount (Deflection : 25mm)
|

® The model name of VWA product has changed to VWM51

® Features

VWMST offers elasticity of coil spring and excellent attenuation effect
of wire rope, ensuring vibration isolation and dynamic stabilization of
equipment.

Enhanced strength of wire mount helps bear large loadsEnhanced
strength of wire mount helps bear large loads

m Usage
# For equipment that requires vibration isolation and dynamic stability
# For equipment that needs a buffer
# For reciprocating compressors and steam blowers
@  For equipment that needs to control noise directing the floor right
@ below
©) m Specification
No. Name of Components Material Standard
1 Lower Non Skid Pad CR KS M 6617
2 Lower Housing SS400 KS D 3503
3 Spring Seat CR KS M 6617
R SUPY KS B 2402
‘ Coll Spring HSW3 KS B 2403
5 Retainer Bar E-Plastic -
6 Wire Rope STS304 KS D 3514
7 Upper housing SS400 KS D 3503
8 Level Bolt SS400 KS B 1002
® Dimension & Selection Guide
: Spring Dimension(mm)
Type CaEafcny Constant Color :
(kgf/mm) A B C D E H Leveling Bolt
VWM51-100 100 40 Blue
VWM51-150 150 6.0 Brown
VWM51-200 200 8.0 White 138 108 89 13 170 145 M16x80
VWM51-300 300 12.0 Orange
VWM51-400 400 16.0 Pink
VWM51-500 500 20.0 Green
VWM51-600 600 24.0 Blue
VWM51-750 750 30.0 Black
192 162 12 13 180 165 M20x90
VWM51-1000 1000 40.0 Yellow
VWM51-1200 1200 48.0 Red
VWM51-1500 1500 60.0 Brown

(NOTE) The specification and data are subject to change without prior to for improvement of product performance and quality.
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VWM 52 Wire-Spring Mount (Deflection : 50mm)

% The model name of VWA product has changed to VWM52

® Features

It is a wire spring mount, has the same feature and purpose as
VWM51 TYPE, but with static displacement of spring being 50mm,
used when necessary to operate in quiet and calm manner of
equipments requiring reciprocating compressor, steam blower,
vibration reduction ability and dynamic stability.

m Usage

# Reciprocating compressor, steam blower

# Used in high efficiency vibration reduction of equipments requiring
vibration ability and dynamic stability.

# Used in high efficiency vibration reduction requiring buffer medium

# Used in high efficiency vibration reduction when necessary to
remove noise from direct underneath layer

@
®
®
®
@

® Specification
No. Name of Components Material Standard
1 Lower Non Skid Pad CR KS M 6617
2 Lower Housing SS400 KS D 3503
3 Spring Seat CR KS M 6617
e SUP9 KS B 2402
! Coll Spring HSW3 KS B 2403
5 Retainer Bar E-Plastic -
6 Wire Rope STS304 KS D 3514
7 Upper housing SS400 KS D 3503
8 Level Bolt SS400 KS B 1002
® Dimension & Selection Guide
- Spring Dimension(mm)
Type Ce(lﬁaglty Constant Color i
g (kgf/mm) A B © D E H Leveling Bolt
VWM52-100 100 2.0 Blue
VWM52-150 150 3.0 Brown
VWM52-200 200 40 White
VWIM52-300 300 6.0 Orange
VWM52-400 400 8.0 Pink
VWIM52-500 500 10.0 Green 216 186 139 13 200 185 M20%90
VWIM52-600 600 12.0 Blue
VWM52-750 750 15.0 Black
VWIM52-1000 1000 20.0 Yellow
VWIMB52-1200 1200 24.0 Red
VWIM52-1500 1500 30.0 Brown

(NOTE) The specification and data are subject to change without prior to for improvement of product performance and quality.
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Vibration
Control

VWM 51 NW M 52 Wire-Spring Mount

m \/WM51— Test Data
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VWM 62 Wire-Spring Mount (Deflection : 50mm) 2

% The model name of VWS product has changed to VWM62

® Features

VWM6? offers elasticity of coil spring and excellent attenuation effect
of wire rope, ensuring vibration isolation and dynamic stabilization of
equipment.

enhanced strength of wire mount helps bear large loads

m Usage
# For equipment that requires vibration isolation and dynamic stability
@ * For equipment that needs a buffer
< For equipment that needs horizontal elasticity
# For cooling towers, reciprocating compressors and steam blowers
@ # For equipment that needs to control noise directing the floor right
@ below
®
@
@
® m Specification
No. Name of Components Material Standard
1 Lower Non Skid Pad CR KS M 6617
@ E 1 2 Lower Housing STS304 =
e SUP9 KS B 2402
@) ’ Col Spring HSW3 KS B 2403
4 Retainer Bar STS304 -
(4) N 5 Wire Rope STS304 KS D 3514
6 Upper housing STS304 =
@ — mm§vm 7 Level Bolt SS400 KS B 1002
T ! ! 7 ! ! i
A
® Dimension & Selection Guide
Capacit Spring Dimension(mm)
Type i (?fg’?/s,fé‘ﬁ Color A B C D E H Leveling Bolt
VWM62-100 100 2 Blue
VWM62-150 150 3 Brown
VWM62-200 200 4 White
VWM62-300 300 6 Orange
VWM62-400 400 8 Pink
VWM62-500 500 10 Green 210 180 135 15 235 165 M16x80
VWM62-600 600 12 Blue
VWM62-750 750 15 Black
VWM62-1000 1000 20 Yellow
VWM62-1200 1200 24 Red
VWM62-1500 1500 30 Black

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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Seismic
Control
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m Dimension & Selection Guide

m Features

There is a bracket inside the seismic snubber to install 20mm or
thicker neoprene element and 2 anchors or more. In general, it is
desirable to install 6 or more with a structural base rather than
direct attachment to HVAC. A spacer pipe is installed to maintain
the clearance. The spacer pipe will be removed after installation.

m Specification

No. | Name of Components Material Standard
1 Upper Housing SS400 KS D 3504
2 Sesimic Rubbver CR KS M 6617
3 Spacer Pipe SS400 KS D 3503
4 Upper Housing SS400V KS D 3504
5 Shaft Bolt SS400 KS B 1012

m Usage

For earthquake resistance of HVAC and other equipment

Tias Capacity Weight Dimension(mm)
(kgf) (kg) A B C D E F H
NSS-300 300 1.8 150 128 73 " 66 - 102
NSS-600 600 3.6 200 172 110 13 100 - 146
NSS-2000 2,000 9.1 320 290 175 16 127 128 214
NSS-6000 6,000 28 370 330 200 25 146 140 246
NSS-12000 12,000 43 405 360 280 32 203 210 343

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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NSS-B

m Features

There is a bracket inside the seismic snubber to install 20mm or
thicker neoprene element and 2 anchors or more. In general, it is
desirable to install 6 or more with a structural base rather than
direct attachment to HVAC. Height of articulated seismic snubber
is adjustable for easy installation, and a spacer pipe will be
installed to maintain the clearance. After the installation, the
spacer pipe will be removed.

m Specification
No. | Name of Components Material Standard
1 Lower Housing SS400 KS D 3504
2 Sesimic Rubbver CR KS M 6617
3 Spacer Pipe SS400 KS D 3503
4 Upper Housing SS400 KS D 3504
5 Shaft Bolt SS400 KS B 1012
] 15
- s %\X m Usage
= T # For seismic of HVAC and other equipment
s ——@ﬁ ) . For seismic of equipment requiring installation height
" 2 % gy} adjustment of snubber

>@

m Dimension & Selection Guide

Type C?ESfc)ity - - - Dimens[i)on(mm) . . .
NSS-B-300 300 150 128 73 - 66 103 14
NSS-B-600 600 200 172 110 - 100 140 14
NSS-B-2000 2,000 320 255 175 128 127 205 4
NSS-B-6000 6,000 370 305 200 140 146 230 16
NSS-B-12000 12,000 405 405 280 210 203 310 22

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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m Features

There is a bracket inside the seismic snubber to install 20mm or
thicker neoprene element and 2 anchors or more. In general, it is
desirable to install 6 or more with a structural base rather than
direct attachment to HVAC. It is easy to install and has the
circular neoprene element around the steel pipe so large load
can be borne with the relatively small size.

m Specification
No. | Name of Components Material Standard
1 Lower Housing SS400 KS D 3504
2 Sesimic Rubbver CR KS M 6617
8 Shaft Bolt SS400 KS B 1012
4 Upper Housing SS400 KS D 3504
m Usage

For seismic of HVAC and other equipment

@ | @ / .
¢ LU & |
1 | \ w
| .
|
| ‘ I ‘ | i I ‘
B D
A C
® Dimension & Selection Guide
Capacity Dimension(mm)

Type (kgf) A B c D E F G H
NSS-C-600 600 200 140 100 50 200 160 60 14
NSS-C-2000 2,000 250 180 150 80 280 185 60 2%
NSS-C-6000 6,000 300 230 200 110 360 200 100 2

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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Seismic
Control

m Features

There is a bracket inside the seismic snubber to install 20mm or
thicker neoprene element and 2 anchors or more. In general, it is
desirable to install 6 or more with a structural base rather than
direct attachment to HVAC.

It is easy to install and has the circular neoprene element around
the steel pipe so large load can be borne with the relatively small

size.
m Specification
No. | Name of Components Material Standard
1 Lower Housing SS400 KS D 3504
2 Sesimic Rubbver CR KS M 6617
3 Shaft Bolt SS400 KS B 1012
4 Upper Housing SS400 KS D 3504
| | = Usage
For seismic of HVAC and other equipment
+ + c
+ +
:
\
o &
Ny o
S O o
I I
N S 0009-5|
' T
B D
A C
® Dimension & Selection Guide
Capacity Dimension(mm)

Type (kgf) A B c D E F G H
NSS-D-600 600 200 140 100 50 200 160 60 14
NSS-D-2000 2,000 250 180 150 80 280 185 60 25
NSS-D-6000 6,000 300 230 200 110 360 200 100 29

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.




Seismic 1SO 9001/I1SO 14001
Control OHSAS 18001
MADE IN KOREA

NSS-E

m Features

This stopper is installed with about 6mm distance from the
subject device. During normal vibration, it doesn't effect the anti-
vibration efficiency of the device. However, when there is an
earthquake, the stopper prevents movements and falls.

The product has a simple structure, and can be applied to almost
all devices as there is no limitation on installation. The process of
installation is also easy. (Preventing movements)

m Specification
No. | Name of Components Material Standard
1 Sunbber Housing SS400 KS D 3504
2 Sesimic Rubbver CR KS M 6617
H
m Usage
ﬁF For seismic of HVAC and other equipment
A <
B b
D
C
® Dimension & Selection Guide
Capacity Dimension(mm)

Type (kgf) A B C D E H
NSS-E-100 100 9% 40 130 100 12 75
NSS-E-200 200 9 40 150 110 14 75
NSS-E-400 400 108 45 180 130 18 75
NSS-E-800 800 108 45 180 130 22 75
NSS-E-1500 1,500 133 58 200 140 26 90
NSS-E-3000 3,000 158 70 240 170 32 100
NSS-E-4000 4,000 158 70 300 220 38 100

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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NSS-F

m Features

This stopper is installed with about 6mm distance from the
subject device. During normal vibration, it doesn't effect the anti-
vibration efficiency of the device. However, when there is an
earthquake, the stopper prevents movements and falls.

The product has a simple structure, and can be applied to almost
all devices as there is no limitation on installation. The process of
installation is also easy. (Preventing movements)

m Specification
No. | Name of Components Material Standard
1 Sunbber Housing SS400 KS D 3504
2 Seismic Rubbver CR KS M 6617
£
m Usage
N For seismic of HVAC and other equipment
Bl
A
® Dimension & Selection Guide
Capacity Dimension(mm)

Type (kgf) A B c D E H
NSS-F-100 100 %8 40 130 100 12 115
NSS-F-200 200 %8 40 150 110 14 115
NSS-F-400 400 108 45 180 130 18 115
NSS-F-800 800 108 45 180 130 22 115
NSS-F-1500 1,500 13 58 200 140 26 130
NSS-F-3000 3,000 158 70 240 170 32 140
NSS-F-4000 4,000 158 70 300 220 38 140

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.
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m Features

When a duct or pipe is hung on a ceiling with a stud bolt, a member is attached to the stud bolt with a stiffener in
order to improve the stiffness. The system consists of a stud bolt, stffiness member, and rod stiffener.

m Dimension & Selection Guide

Type Cable Diameter (mm) Cable Length (mm) | Cable Ma?ng#J)m Tension
Cable A 3 5 450
Cable B 5 5 950
Cable C 6 5 1500

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

1
T I AN}

® Features

When a duct or pipe is hung on a ceiling with a stud bolt, a member is attached to the stud bolt with a stiffener in
order to improve the stiffness. The system consists of a stud bolt, stffiness member, and rod stiffener.

m Dimension & Selection Guide

Type Angle Size Hanger Rod Size
Seismic Rod - A 25 x 25 x 3T 3/8",1/2", 5/8"
Seismic Rod - B 40 x 40 x5T 3/4",7/8",11/8"

(NOTE) The mentioned size and scale can be altered to improve the quality performance and capacity of the product without any notice.

NSS-I

® Features

When a duct or pipe is hung on a ceiling with a stud bolt, a member is attached to the stud bolt with a stiffener in
order to improve the stiffness. The system consists of a stud bolt, stffiness member, and rod stiffener.
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Noise, Shock & Vibration Control

| | |
NOISE control SHOCK control VIBRATION control SEISMIC control
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Noise Assessment Modeling
Analysis of Ventilation System

SFSL+IB
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Structure Analysis of

/ seismic device for Generator

www.nsv.kr | nsv@nsv.kr KSA ¢ [€ @D €

Ground Vibration Analysis
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Noise, Shock & Vibration Control
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NSV R&D Center No 981590

SEOUL OFFICE 3F, 28, Hyoryeong-ro 55-gil, Seocho-gu, Seoul, Republic of Korea

HEAD OFFICE & INCHEON FACTORY 89, Namdong-daero 36beon-gil, Namdong-gu, Incheon, Republic of Korea

R&D CENTER 89, Namdong-daero 36beon-gil, Namdong-gu, Incheon, Republic of Korea

www.nsv.co.kr  E-mail overseas@nsv.co.kr
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NSV

TEL +82-2-598-1988  FAX +82-2-598-1989
TEL +82-32-812-2015 FAX +82-32-812-2014
TEL +82-32-812-2015 FAX +82-32-812-2014
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