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Vibration Control Theory
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12 XI=4(Natural Frequency) ARESS 5t A= Aol st Xis+E D (CPM, CPS=Hz)
ZHZ=4(Disturbing Frequency) QAo o5 List= 2ES+E LEHCPM, CPS=Hz)

ST Y _ _ VAL=20log 2 (dB)
(Vibration Acceleration Level; A
VAL) - _
a: SHUY Z2S9 7t&E AsX| (m/s ?)
ap : SIHEE ROl 7|1FX] (KS:10°m/s 2, 1S0:10°m/s 2)
TS7HEEE ol QN 22 EH0] SitE|of LiEtLEE 2t
ZI=3| ¥ (Vibration Level; VL) VL=VAL+Wn dB(V) or dB(H)
Wn : QMZ2tol 2 HEHZ B8 &X
&ZI(Resonance) DIRTSLA ZHTSH7L LRI i Mst= NS Dot

Qx| Zzoll HE 2™
1.0 1.25 1.6 2.0 2.5 3.15 4.0 5.0 6.3 8.0 10.0 12.5 16.0 20.0 25.0 31.5 4.0 50.0 63.0 80.0
G| s |A|=B=2|=|e|0 |0 |0 |=2]A4]6|5|=00]=12]=0k=16]=1E]=20

0 0 0 0 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 -22 -24 -26 -28 -30 -32

4rElo| k0|2

Usrsioz 7|7t 7 EAL|0] WEIKHE e 74%% Lol 5t W00t ZISsHs AAHO| E/0f,012 1 AHRE(Single
3|

0| Ao 2=HIHAIS Newton2l X 2®2lo=2 HA|SIH

B , 1

mi + Cex + kx = f(t) l
mx ZEE (m - 22 kg) l
CeX : EMMEH (Ce: A4, N/m/s) " *)
kx Amgol 2913 (k 1 ARFA, N/m) T
frt) GRS k Ce

Vibration & Noise Control Products 7 UNISON Engineering Co., Ltd.




IS O|E

ol Aol 1REIST

(Natural Frequency)

Amglo] Yuugle

(Static Deflection)

SUZAANUF D)
\% UNISON Engineering Co., Ltd.

1 1
Jn=5 Nk/m =5 Nk-g/w [Hz]
w
5sz=7 [cm]

1 1
Jn=5 Nk-g/w =75 Ng/W/k
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0 FZHNo Feeling) 0.8 0|5t
| 0| ZI(Slight) 0.8~2.5
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V ZE(Very Strong) 80~250
Vi EZl(Disastrous) 250~400
Vi ZZ|(Very Disastrous) 400 0]+

MMI scale ZI=H
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==

0.0036 (51dB)
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VIBRATION ISOLATION
AND CONTROL

(A.S.H.R.A.E. 1987 SYSTEMS)

VIBRATION ISOLATION AND CONTROL

Vibration and vibration—induced noise, major sources of oc—
cupant complaint, are increasing in modern buildings. Lighter
weight construction and equipment located in penthouses or
intermediate level mechanical rooms increase structure—borne
vibration and noise transmission. Not only is the physical
vibration disturbing, but the regenerated noise from structural
movement can be heard in other remote sections,

This section discusses vibration produced by mechanical
equipment and the most effective control of vibration transmis—
sion to the building structure. It also covers the basis of vibra—
tion control and a description and tabulation of vibration levels
that can be expected with modern mechanical equipment.
Two sections follow: (1) the theory of vibration isolation for rigid
and non-rigid floor systems and (2) an applied approach to
vibration isolation. In the second section, Table 27 shows ap—
propriate isolation systems for most mechanical equipment in
actual buildings. The references cover special cases, describe
the isolation system is detail and identify possible problem
areas. Piping and duct isolation and seismic protection are
covered in separate sections.

The final section identifies common problems encountered in
the isolation of mechanical equipment for buildings.

UNDERSTANDING VIBRATION AND
ITS CONTROL

Rigidly mounted pieces of HVAC equipment transmit their full
vibrational force to the building structure. This can result in
disturbing physical vibration felt by the occupant, damaging
structural vibration, and annoying noise when the vibration ex—
cites the structure at frequencies within the normal hearing range.
The vibration can be isolated or reduced to a fraction of the
original force with resilient mounts between the equipment and
the supporting structure. The following sections give the basic
information necessary to understand vibration isolation, to pro—
perly select and specify vibration isolators and to analyze and
correct field problems. Harris and Crede (1976) and Den Har—
tog (1956) provide more detailed information on the subject.

VIBRATORY FORCE
100 LB

10 LB 1000 LB

90% EFFICIENT ISOLATOR
N 10% TRANSMISSIBILITY

\
1LB 10 LB 100 LB

W//
TRANSMISSION

Fig. 27 Transmission to Structure Varies as Function
of Magnitude of Vibratory Forces
CONVERSION FACTOR

N=lb (force) X 4.45
10000 LB FORCE

99% EFFICIENT 30% EFFICIENT
% % 1% TRANSMISSION % % 70% TRANSMISSION
Z Z

108 LB 210 LB

B

300 LB FORCE

Fig. 28 Interrelationship of Equipment Vibration,
Isolation Efficiency and Transmission
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Criteria should be established for equipment vibration to
determine the excessive forces that must be isolated or that
adversely affect the performance or life of the equipment.
Figures 27 and 28 show the significance and interrelationship
of equipment vibration levels and vibration isolation systems
where the isolators provide a fixed efficiency as determined by
building is a function of the magnitude of the vibration force.
Theoretically, an isolation system could be selected to isolate
forces of extreme magnitude; however, isolators should not be
used to mask a condition that should be corrected before it
used to mask a condition that should be corrected before it
damages the equipment. Rather, isolators should be selected
to isolate the vibratory forces of equipment operation, and if
transmission occurs, to indicate a faulty operating condition
that should be corrected.

Ideally, vibration criteria should (1) measure rotor unbalance as
a function of type, size, mass and stiffness of equipment; (2)
consider the vibration generated by system components such
as bearing and drives, as installation factors such as align—
ment, and (3) be verifiable by field measurement, Figure 29
shows some commonly used criteria that do not meet all the
requirements above, but are generally satisfactory, A simpler
ap—proach is to use the criteria in Table 26, which have been
developed by individuals and firms experienced in vibration
testing of HVAC equipment. Table 26 shows the maximum
allowable vibration levels for steady state movement taken on
the bearing or machine structure if it is sufficiently rigid. These
criteria can be met by any properly operating equipment, will
determine reasonable vibration levels to be isolated and will
make the equipment acceptable. These values are practical
levels that allow for misalignment, drive eccentricities, vibration
and similar factors affecting the overall vibration level. These
levels can be maintained throughout the life of the equipment.

1 o S
L CONVERSION FACTORS H
N mm=inx2sd 1 1
e il mm=mssad | T EIE
HEHI
,.—_q___- i
|

DISPLACEMENT, MILS PEAK TO PEAK

| i

01 |

s o
0 180 240

360 600 1200 F400 600 &000

SPEED, RPM

Fig. 29 Currently Available Criteria
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VIBRATION ISOLATION AND CONTROL

Pumps

1800 rpm 2 0.05

3600 rpm 1 0.025
Centrifugal compressors 1 0.025
Fans(vent sets, centrifugal, axial)

Under 600 rpm 4 0.1

600 to 1000 rpm 3 0.075

1000 to 2000 rpm 2 0.05

Over 2000 rpm 1 0.025

THEORY OF VIBRATION ISOLATION

Chapter 7 of the 1985 FUNDAMENTALS Volume gives a more
complete coverage of the theory of vibration isolation. Basic
equations from Chapter 7 are repeated here to review the
theory of vibration isolation, properly select and specify
isolators as indicated in Table 27, and analyze and correct
field problems as discussed in the sections on Vibration
Problems and Trouble Shooting.

For a single degree of freedom system(as shown in Figure
30), which is approximated when equipment is installed on
grade.

Transmission T to building structure is:

1
= P EEe——— (44)
= il py
Equipment displacement X is:
F/k
= |— (45)
X ay

A simple, single degree if freedom seldom exists because all
equipment room floors, especially upper floor locations, deflect
under load. This results in a complex system, but for
purposes of simplification it can be visualized as a two degree
of freedom system as shows in Figure 31. For such a system:

Transmission to building structure is:

Equipment displacement X is :

1
[1-Cla/ Ay 101Ck k) - (fal Y] - k1 Ky

Equipment displacement X is :

I

T.= (46)

—lx

Fig. 30 Single Degree of Freedom System
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T=TRANSMISSIBILITY AT
BASE OF ISOLATOR

1F

Fig.31 Two Degree of Freedom System

(F/k) [1+(k/kr)-(fal fi)]

= AT k) -l fip 1 -k
Equipment displacement X; is :

3 (F/ky)
A= | iy @

[1HCk k) - (fal Y] -k ke
The following terms are used in Eq. (44) through (48):

T = thransmissibility

F = vibratory force, los(N)

fa = frequency of vibratory force(disturbing frequency), Hz
f» = natural frequency of isolator, Hz

Jf = natural frequency of floor, Hz

k = isolator stiffness, Ib/in. (N/mm)

kr = floor stiffness, lo/in, (N/mm)

X = equipment displacement (single amplitude), in. (mm)
X; = floor displacement (single amplitude), in, (mm)

The following conclusions can be derived from the study of
Eq. (44) through (48):

1. In spring isolators commonly used for HVAC equipment,
the natural frequency of the isolator, fx, is a function of
isolator deflection, as shown in Figure 32. (This relationship
is not true of some other isolation materials and is further
discussed in the Types of Vibration Isolators section.) Note
that it takes large increases in deflection to significantly
change natural frequency, e.g., quadrupling deflection only
reduces natural frequency by half.

2. Isolation efficiency is a function of the ratio of disturbing
frequency, fi, to isolator natural frequency, fi. As shown in
Figure 33 for Single Degree of Freedom System, when fi =
fr resonance occurs, resulting in theoretically infinite
transmission and excessive equipment movement. As
isolator natural frequency, f», becomes lower than disturbing
frequency, fi, the isolation range is entered when fa/fs
becomes > 2. Note that the transmissibility curve in

NATURAL FREQUENCY

(CYCLES PER MINUTE)
200

60 70 80 90 100 150 300
f 1 1 1 I IR |

TT T T T 1 11
1004 75604 40 2510
90 50
6 4 3 2 105

STATIC DEFLECTION fn = 188 1/85; (in.)

T T T
(mm) 250 200 150
(in) 10

fn = 9471/6g (mm).

8

Fig. 32 Natural Frequency of Vibration Isolators
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Fig. 33 Vibration Transmissibility as Function of Ratio, fa/fs

Figure, 33 becomes asymptotic above a fi/f: ratio of about
6:1 and, above this point as explained in conclusion 1, it
takes very large increases in static deflection to reduce
isolator natural frequency and further reduce transmission.

. The mass or weight of equipment has no effect on

isolation efficiency. Figure 34 shows that the transmissibility

to the structure is the same for both “heavy” and ‘light’
systems, assuming isolator deflection is the same.

Increased mass does affect the movement of equipment

itself and is discussed in the section “Inertia Blocks.”

The ratio of isolator stiffness to floor stiffness, k/kr, is
important in most upper story equipment locations. If
isolators are very much less stiff than the floor, k/kr

becomes very small and is not a significant factor. As a

general rule, isolator stiffness should be kept to a

maximum of 1/10 floor stiffness. This has been

accomplished in Table 27 by increasing isolator deflection
as floor span increases. It is important to note that ?7 is

floor stiffness, not total floor deflection. For example, if a

1000 Ib(454kg) piece of equipment causes its isolators to

deflect 1 in. (25mm) and the floor to deflect an “additional’

0.1 in.(2.54mm): K = 1000 Ib/in(175 N/mm) &r = 10,000

Ib/in(1750 N/mm) and k/kr = 0.1 regardless of the amount

of total floor deflection. Table 27 takes k/ks into

consideration by increasing isolator deflection as the floor
span increases.

. The ratio of disturbing frequency, fi, to isolator natural
frequency, f», and floor natural frequency, f;, are important.
If fo is equal or close to f: or f;, a resonant condition can
occur, causing excessive equipment movement and

F=100 LB F=100 LB
' 100 LB '
M=1000LBS M=10,000LBS
£,=564CPM 1,=564CPM
K=1000#/IN K=10,0004#/IN
dst=1" = dst=1"
toies 3 31025 3 f,=188

125 LB

CONVERSION FACTORS
Kg=Ib(mass)X0.454
N=lb(force)X4.45
mm=in254

INCREASING MASS OF SYSTEM DOES NOT ALTER TRANSMISSIBILITY IF
VIBRATORY FORCE AND ISOLATOR DEFLECTION REMAIN CONSTANT.

1
1-(564/188)"

1

=0.125 _—
1(564/188)

= 1 =0.125
8

- 2L
= 3

Fig. 34 Effect of Mass on Transmissibility
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transmission to the structure.

It is easy to select isolators so their natural frequency, f» is
not the same or close to disturbing frequency, fi. This has
been accomplished in Table 27 by varying isolator deflection
as a function of equipment operating speed.

It is extremely difficult to determine floor natural frequency, f,
as part of the isolator selection process because 77 can only
be calculated with a complex computer analysis Design
engineers dealing with long floor spans, low equipment,
operating speeds, and/or lightweight structures should seek
expert assistance in the selection of vibration isolation. When
resonance problems occur it is usually desirable to seek
expert assistance; however, the “Troubleshooting” section
provides information on how to evaluate and correct some of
the more commonly encountered resonance problems.

INSTRUCTIONS TO THE DESIGNER/SPECIFIER

Vibration isolators must be selected to compensate for the
floor deflection. Longer spans also allow the structure to be
more flexible, permitting the building to be more easily set
into motion. By using the Selection Guide, building spans,
equipment operating speeds, equipment horsepower,
damping, and other factors are taken into consideration.

By Specifying Isolator Deflection, rather than isolation
efficiency, transmissibility, or other theoretical parameters, the
designer can compensate for floor deflection and building
resonances by selection isolators that are satisfactory to
provide minimum vibration transmission, and that have more
deflection than the supporting floor.

When the specifier permits equipment suppliers to provide
“appropriate” isolators, a satisfactory job is not ensured, since
different brands of isolators with varying deflections may be
furnished, and no one supplier can carry the full
responsibility for a building free of vibration and noise as
specified.

To apply the information from the Selection Guide, base type,
isolator type, and minimum deflection, columns are added to
the equipment schedule, and the isolator specifications are
incorporated into mechanical equipment, base type, isolator
type, and minimum deflection are entered, as tabulated in the
Selection Guide.

Table 27 recommends deflections based on the experience
of acoustical and mechanical consultants and vibration
control manufacturers. Recommended isolator type, base
type and minimum tatic deflection are reasonable and safe
recommendations for 70 to 80% of HVAC installations.
Footnotes for the table and reference material that follows
provide guidance for less typical applications.

As vibration isolator requirements depend on the type of
equipment, proximity to noise—sensitive areas, and type of
building construction, it is difficult to provide
recommendations and selections for all possible
combinations. The recommendations are based on concrete
equipment room floors 4—to 12—in.

(100-to 300—mm) thick with typical floor stiffness. The
following approach is suggested to develop isolator
selections for specific applications:

1. Use the table for floors specifically designed to
accommodate mechanical equipment.

2. Use recommendations for the 20 ft (6m) span column for
equipment on ground—supported slabs adjacent to noise
sensitive areas.

UNISON Engineering Co., Ltd.
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Table

Refrigeration Machines 1213
Reciprocating Compressors 2313 Cc 3 0.75(19.05) ©
Reciprocating Condensing Units

& Chilling Units 23 A 2 0.25(6.35) A
Hermetic Centrifugal Chillers 234,12 A 1 0.25(6.35) A
Open 2312 C 1 0.25(6.35) C
Absorption Chillers = A 1 0.25(6.35) A
Air Compressors
Tank Mounted 315 A 3 0.75(19.05) A
Base Mounted
Up to 500 rpm 8,13,14,15 C 3 0.75(19.05) [}
501 rpm & Over 13,14,15 C 3 0.75(19.05) C
Pumps
Close coupled, to 7 1/2(5.5KW) 16 B/C 2 0.25(6.35) ©
Close coupled, 10 hp(7.5kW) & over
Flexible coupled, to 40 hp (30kW) 16 © 3 0751905 C
Flexible coupled, 50 to 125 hp

(37 to 93kW) 10,16 C 3 0.75(19.05) C
Flexible coupled, 150 hp (110kW) & over 10,16
Packaged Rooftop Air 56,817 D

Conditioning Units
Ducts 7
Piping 7
Cooling Towers & Closed Circuit Coolers 518

Up to 300 rpm 8

301 to 500 rpm = A 1,2 0.25(6.35) A

501 rpm & over = A 12 0.25(6.35) A
Fans and Air Handing Equipment 19
Axial, tubular, & fan heads 49
Up to 22 in. (550mm) wheel dia. 9 A/B 2 025635 A/B
24 in(60mm) wheel dia. & over 9

Up to 50 hp (37kW) 9

Up to 300 rpm 8

301 to 500 rpm 8 B/C 3 0.75(19.05) ©

501 rpm & over B/C 3 0.75(19.05) ©
Centrifugal Fans & Vent Sets 4919
Up to 22 in. (550mm) wheel dia. 9 A/B 2 025(6.35) A/B
24 in. (60mm) wheel dia. & over 9

Up to 50 hp (37kW) 9

Up to 300 rpm 9

301 to 500 rpm 8 B 3 150(38.1) B

501 rpm & over B 3 0.75(19.05) B
50 hp(37kw) & over 239

Up to 300 rpm 8

301 to 500 rpm 8 B/C 3 0.75(19.05) C

501 rpm & over B/C 3 0.75(19.05) ©
Packaged Air Handling Equipment 419
Up to 10 hp (7.5kW) 4 A 2 025635 A
15 hp(11kW) & over 2349

Up to 500 rpm 8 A 2 0.25(6.35) A
501 rpm & over A 2 0.25(6.35) A
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3 0.75(19.05) C 3 150(38.1) (o} 3 150(38.1) C 3 0.25(6.35)
4 0.25(6.35) A 4 150(38.1) A 4 0.25(6.35) A 4 0.25(6.35)
4 0.25(6.35) A 4 150(38.1) A 4 150(38.1) A 4 150(38.1)

4 0.25(6.35) C 4 150(38.1) Cc 4 150(38.1) C 4 0.25(6.35)
4 0.25(6.35) A 4 0.75(19.05) A 4 150(38.1) A 4 150(38.1)

3 0.75(19.05) A 3 150(38.1) A E 0.25(6.35) A 3 0.25(6.35)
3 0.75(19.05) C 3 150(38.1) C 3 150(38.1) C 3 0.25(6.35)
3 0.75(19.05) C 3 150(38.1) (o} 3 150(38.1) C 3 0.25(6.35)
3 0.25(6.35) C 3 0.75(19,05) C 3 0.75(19.05) C 3 0.75(19.05)
3 0.75(19.05) C 3 150(38.1) C 3 150(38.1) C 3 150(38.1)

3 0.75(19.05) C 3 150(38.1) Cc 3 0.25(6.35) C 3 250(635)
3 A/B 3 150881  A/B 3 025635  A/B 3 35(889)

4 0.25(6.35) A 4 0.25(6.35) A 4 0.25(6.35) A 4 350(889)
4 0.75(19.05) A 4 150(38.1) A 4 150(38.1) A 4 250(635)
3 075(19.05)  A/B 3 0751905  A/C 3 075(19.05)  A/C 3 150(38.1)

3 150(38.1) C 3 250(635) Cc 3 250(635) C 3 250(63.5)
3 150(38.1) C 3 150(38.1) C 3 150(38.1) C 3 250(63.5)
3 075(19.05)  A/B 3 075(19.08)  A/C 3 075(19.05)  A/C 3 0.75(19.05)
3 150(38.1) B 3 150(38.1) B 3 250(635) B 3 250(63.5)
3 0.75(19.05) B 3 0.75(19.05) B 3 150(38.1) B 3 250(63.5)
3 150(38.1) C 3 250(635) Cc 3 250(635) C 3 350(889)
3 150(38.1) C 3 150(38.1) Cc 3 250(635) C 3 250(635)
3 0.75(19.05) A 3 0.75(19,05) A 3 0.75(19.05) A 3 150(38.1)

3 0.75(19.05) A 3 150(38.1) A 3 150(38.1) A 3 250(63.5)
3 0.75(19.05) A 3 150(38.1) A g 150(38.1) A 3 250(63.5)

“See Notes for Use with Table 27 section of text for explanation.
"Base Types:

A. No base, isolators attached directly to equipment(Note 27)
B. Structural steel rails or base(Notes 28 & 29)

C. Concrete inertia base(Note 30)

D. Curb—mounted base(Note 31)

‘Isolator Types:

1. Pad, rubber or glass fiber(Note 20 & 21)

2. Rubber floor isolator or hanger(Note 20 & 25)

3. Spring floor isolator or hanger(Note 22, 23 & 25)

4. Restrained spring isolator(Notes 22 & 24)
5. Thrust restraint(Note 26)

3. For roofs and for floors constructed with open web joists,
thin long span slabs, wooden construction, evaluate all
equipment weighing more than 300 Ibs (135kg), to determine
the additional deflection of the structure caused by the
equipment weight, Isolator deflection should be 15 times the
additional deflection or the deflection shown in the table,
whichever is greater. If the required spring isolator deflection
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exceeds commercially available products, consider air
springs, stiffen the supporting structure or change the
equipment location.

4. When mechanical equipment is adjacent to noise sensitive

areas, Mechanical Equipment Room Equipment Room Noise
Isolation should be implemented.
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NOTES FOR USE WITH TABLE 27

The notes in this section are keyed to the numbers listed in
the second column, headed “Notes’, in Table 27, and to
other reference numbers throughout the table.

While the guide is conservative, case may arise where the
vibration transmission to the building is still excessive. If the
problem persists after all short circuits have been eliminated,
it can almost always be corrected by increasing operating
speed, reducing vibratory output by additional balancing or,
as a last resort, changing floor frequency by stiffening or
adding more mass.

Note 1. Isolator deflections shown are based on a floor stiffness that
can be reasonably expected for each floor span and class or equipment.

Note 2. For large equipment capable of generating substantial vibratory
forces and structure—borne noise, increase isolator deflection, if
necessary, so isolator stiffness is at least 0.10 floor stiffness.

Note 3. For noisy equipment adjoining or near noise-sensitive areas,
see Mechanical Equipment Room Noise Isolation section.

Note 4. Certain designs cannot be installed directly on individual
isolators(Type A) and the equipment manufacturer or a vibration specialist
should be consulted on the need for supplemental support (Base Type).

Note 5. Wind load conditions must be considered. Restraint can be
achieved with restrained spring isolators, Type 4, supplemental bracing
or limit stops.

Note 6. Certain types of equipment require structural support base
curb—mounted base, Type D. Airborne noise must be considered.

Note 7. See text for hanger locations adjoining equipment and in
equipment rooms.

Note 8. To avoid isolator resonance problems, select isolator deflection
from Figure 32 so that natural frequency in 40% or less than the lowest
operating speed of equipment.

Note 9. To limit undesirable movement, thrust restraints(Type5) are
required for all ceiling suspended units and floor-mounted units
operating at 2 in. (50mm) and up total static pressure.

Note 10. Pumps over 75 hp (56kW) may require extra mass and
restraining devices,

Note 11. See text for full discussion.

Isolation for Specific Types of Equipment

The following notes, which are also keyed to Table 27, will
assist in selecting isolation systems for specific types of
equipment.

Note 12. Refrigeration Machines. Large centrifugal, hermetic and
reciprocating refrigeration machines generate very high noise levels and
special attention is required when such equipment is installed in upper—
story locations or near extremely noise—sensitive areas, confer with an
acoustical consultant.

Note 13. Compressors. The two basic types of reciprocating
compressors are (1) single-and double—cylinder vertical, horizontal or L—
head, which are usually air compressors; and(2) “Y", “w” and multihead
or multicylinder air and refrigeration compressors. Single—and double—
cylinder compressors generate high vibratory forces requiring large
inertia bases (Type C) and are generally not suitable for upper—story
locations. If such equipment must be installed in an upper—story
locations. If such equipment must be installed in an upper—story location
or grade locations near noise—sensitive areas, unbalanced forces should
always be obtained from the equipment manufacturer and a vibration
specialist consulted for design of the isolation system.
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Note 14. When using “Y", “W’, and multihead and multicylinder
compressors, obtain the magnitude of unbalanced force from the
equipment manufacturer so that the necessity for an inertia base can be
evaluated.

Note 15. Base-mounted compressors through 5 hp(3.7kW) and
horizontal tank-type air compressors through 10 hp(7.5kW) can be
installed directly on spring isolators (Type 3) with structural base (Type B)
if required, and compressors 15 to 100 hp(10 to 75 kW) on spring
isolators(Type 3) with inertia bases (Type C) weighing one to two times
the compressor weight.

Note 16. Pumps. Concrete inertia bases (Type C) are preferred for all
flexible—coupled pumps and are desirable for most close—coupled
pumps should not be installed directly on individual isolators (Type A)
because the impeller usually overhangs the motor support base, causing
the rear mounting to be in tension. The primary requirement for Type C
bases are strength and shape to accommodate base elbow supports.
Mass is not usually a factor except for pumps over 75 hp (56kW) where
extra mass helps limit excess movement due to starting torque and
forces. Concrete bases (Type C) should be designed for a thickness
one—tenth the longest dimension with minimum thickness as follow: (1) for
up to 30 hp(22kW), 6 in. (152mm);(2) for 40 to 75 hp (30 to 56kW), 8 in.
(203mm); and (3) for 100 hp (75kW) and higher, 12 in. (304mm)

pumps over 75 hp (56kW) and multistage pumps may exhibit
excessive motion as startup; supplemental restraining devices can be
installed if this proves necessary. Pumps over 125 hp (93kW) may
generate high starting forces, and if is recommended that a vibration
specialist be consulted.

Note 17. Packaged rooftop air-conditioning equipment. This
equipment is usually on lightweight structures that are susceptible to
sound and vibration transmission; the noise problem is further
compounded by curb—mounted equipment, which requires large roof
openings for supply and return air.

The table shows Type D vibration isolator selections for all spans up to
20 ft6m), but extreme care bust be taken for equipment located on
spans over 20 ft (6m), especially if construction is open web joists of thin
lightweight slabs, The recommended procedure is to determine the
additional deflection that equipment weight causes in the roof. If
additional deflection that equipment weight causes in the roof. If
additional roof deflection is 0.25 in. (6.4mm) or under, the isolator can be
selected for 15times additional roof deflection. If additional roof deflection
is over 0.25 in. (6.4mm), supplemental stiffening should be installed or the
unit relocated.

For units capable of generating high moise levels, especially larger
units, consider mounting the unit on a platform above the roof deck to
provide an air gap (buffer zone) and locating the unit away form the roof
penetration, which permits acoustical treatment of ducts before entering
the building.

Some rooftop equipment has compressors, fans and other equipment
isolated internally. Experience has shown this isolation is not always
reliable because of internal short circuiting, inadequate static deflection or
panel resonances. It is recommended that rooftop equipment has
compressors, fans and other equipment be isolated externally, as if
internal isolation was not used.

Note 18. Cooling Towers. These are normally isolated with restrained
spring isolators(Type 4) directly under the tower or tower dunnage.
Occasionally, high deflection isolators are proposed for use directly under
the motor—fan assembly, but this arrangement must be used with extreme
caution.

Note 19. Fans and Air Handling Equipment. The following should
considered in selecting isolation systems for fans and air handling
equipment:

a. Fans with wheel diameters 22 in. (560mm) and under and all fans
operating at speeds to 300 rpm(5 r/s_ do not generate large vibratory
forces. For fans operating under 300 rpm (5r/w), select isolator deflection
so the isolator natural frequency is 40%
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or less than the fan speed. For example, for a fan operating at 275 rpm,
04 X 275 = 110 cpm. Therefore, an isolator natural frequency of 110
cpm(2 cps) or lower is required. This can be accomplished with a 3 in.
(75mm) deflection isolator (Type 3).

b. Flexible duct connectors should be installed at the intake and
discharge of all fans and air handling equipment to reduce transmission
to duct work.

c. Inertia (Type C) are recommended for all Class 2 and 3 fans and air
handling equipment because extra mass permits using stiffer springs,
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isolators should be used for all fan heads, all suspended fans and all
base—mounted and suspended air-handling equipment operating at 2 in.
(50mm) and over total static pressure.

Vibration Isolators: Materials, Types, and Configurations

The following notes(20 through 31) are included in Figure 35 to assist in
the evaluation of isolators commercially available for HVAC equipment.

which limit movement.

d. Thrust restraints (Type 5) that incorporate the same deflections as

The isolator selected for an application depends on the required
deflection, but life, cost, and suitability must also be considered.

RUBBER PADS (Type 1)

RUBBER MOUNTS (Type 2)

Note 20. Rubber isolators are available in pad (Type 1) and molded (Type 2) configurations. Pads are
used in single or multiple layers. Molded isolators come in a range of 30 to 70 durometer(a measure of
stiffness). Material in excess of 70 durometer is usually ineffective as an isolator. Isolators are designed for up
15 in (13mm) deflection, but are used where 0.3 in (8mm) or less deflection is required. Solid rubber and
composite fabric and rubber pads are also available. They provide high load capacities with small deflection
and are used as noise barriers under columns and for pipe supports.

GLASS FIBER PADS (Tyep 1)

Note 21. Precompressed glass fiber isolation pads (Type 1) are inorganic inert material and are available
in various sizes and thicknesses of 1 to 4 in. (25 to 102mm) and in capacities up to 500 pso (3445 kPa).
Their manufacturing process assures long life and a constant natural frequency of 7 to 15 Hz over the entire
recommended load range. Pads are covered with an elastomeric coating to increase damping and to protect
the glass fiber. Glass fiber pads are most widely applied for the isolation of concrete foundations are floating
floor construction.

SPRING ISOLATOR(Type 3)

Bl
S
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Note 22. Steel springs are the most popular and versatile isolator for HVAC applications because they are
available for almost any deflection and have virtually unlimited life. All spring isolators should have a rubber
acoustical barrier to prevent transmission of very high frequency vibration and noise. They should be
corrosion—protected if installed outdoors or in a corrosive environment, The basic types are:

1. Note 23. Open spring isolators (Type 3) consist of a top and bottom plate with and adjustment bolt for
leveling. Springs should be designed with a horizontal stiffness at least 75% of the vertical stiffness to assure
stability, 50% travel beyond rated load and safe solid stresses.

RESTRAINED SPRING
ISOLATOR (Type 4)

2. Note 24. Restrained spring isolators (Type 4) have holddown bolts to limit vertical movement. They are
used with (a) equipment with large weight variations (boilers, refrigeration machines) to restrict movement and
prevent strain on piping when water is removed and (b) outdoor equipment such as cooling towers to
prevent excessive movement because of wind load. Spring criteria should be the same as open spring
isolators and restraints should have adequate clearance so they are activated only when a temporary
restraint is needed.

3. Housed spring isolators consist of two telescoping housing separated by a resilient material. Depending
on design and installation, housed spring isolators can bind and short circuit, This can be avoided with open
spring isolators.

AIR SPRINGS

—

o
ROLLING LOBE

BELLOWS

Air springs can be designed for any frequency, but are economical only in applications with natural
frequencies if 80 Hz or less (equivalent to 6 in, (150mm) or greater deflection).

They are advantageous on that they do not transmit high frequency noise and are often used to replace
high deflection springs on problem jobs. Constant air supply is required and there should be an air dryer in
the air supply.

Note 25. Isolation hangers (Types 2 and 3) are used for suspended pipe and equipment and have
rubber, springs or a combination of spring and rubber elements. Criteria should be the same as for open
spring isolators. To avoid short circuiting, hangers should be designed for 20 to 35 deg angular hanger rod
misalignment. Swivel or traveler arrangements may be necessary for connections to piping systems subject

RUBBER

HANGER -

(Type 2) gpriNG [
HANGER I to large thermal movements,
(Type 3) T

THRUST RESTRAINT (Type 5)

<%
v

Note 26. Thrust restraints (Type 5) are similar to spring hangers or isolators and are installed in pairs to
resist the thrust caused by air pressure.
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DIRECT ISOLATION (Type A)

Note 27. Direct isolation (Type A) is used when equipment is unitary and rigid and does not require
additional support. Direct isolation can be used with large chillers, packaged air handling units and air
cooled condensers. If there is doubt that the equipment can be supported directly on isolators, use structural
bases (Type B) or inertia bases (Type C) or consult the equipment manufacturer.

STRUCTURAL BASES (Type B)

g//\

S
x

Note 28. Structural bases (Type B) are used where equipment cannot be supported at individual locations
and/or where some means is necessary to maintain alignment of component parts such as fans. These
bases can be used with spring or rubber isolators (Types 2 and 3) and should have enough rigidity to resist
all starting and operating forces without supplemental holddown devices. Bases are made in rectangular
configurations using structural members with depth equal to one—tenth the longest span between isolators,
with a minimum depth of 4 in. (102mm). Maximum depth is limited to 12 in. (304mm) except where structural
or alignment considerations dictate otherwise,

Note 29. Structural rails (Type B) are used to support equipment that does not require a unitary base or
where the isolators are outside the equipment and the rails act as a cradle. Structural rails (Type B) can be
used with spring or rubber isolators and should be rigid enough to support the equipment without flexing.
Usual industry practice is to use structural members with depth one-tenth of the longest span between
isolators with a minimum depth of 4 in. (102mm). Maximum depth is limited to 12 in. (304mm) except where
structural considerations dictate otherwise,

Note 30. Concrete bases (Type C) consist of a steel pouring form usually with welded-in reinforcing bars,
provision for equipment holddown and isolator brackets. Like structural bases, concrete bases should be
rectangular and, for rigidity, have a depth equal to one-tenth the longest span between isolators with a
minimum of 6 in, (152mm). Base depth need not exceed 12 in, (304mm) unless specifically required for mass,
rigidity or component alignment.

Note 31. Curb isolation systems (Type D) are specifically designed for curb—supported rooftop equipment
and have spring isolation with a watertight and airtight curb assembly. The roof curbs are narrow to
accommodate the small diameter of the spring within the rails, limiting the deflection to 1 in (25mm) to meet
the design criteria described in Type 3.

Fig. 35 Vibration Isolators(continued)

reintroduced by turbulence, sharp pressure drops, and entrained air.
Care should be taken to avoid these conditions.

ISOLATIONS OF VIBRATION AND NOISE
IN PIPING SYSTEMS

All piping systems have mechanical vibration generated by the

. , : ener , Resilient Pipe Hangers and Supports
equipment and impeller—generated and flow—induced vibration and noise,

which is transmitted by the pipe wall and the water column. In addition,
equipment installed on vibration isolators exhibits some motion or
movement from pressure thrusts during operation. It has even greater
movement during start up and shut down when the equipment goes
through the resonant frequency of the isolators. The piping system must
be flexible enough to (1) reduce vibration transmission along the
connected piping, (2) permit equipment movement of the piping at
connections without imposing undue strain upon the connections and
equipment.

Flow noise in piping can be minimized by sizing pipe so that velocities
are 4 fps (1.2m/s) maximum for pipe 2 in. (50mm) and smaller and using
a pressure drop limitation of 4 /100 ft (Im/30m) with a maximum velocity
of 10 fps (3m/s) for larger pipe sizes. Flow noise and vibration can be
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Resilient pipe hangers and supports are necessary to prevent vibration and
noise transmission from the piping systems to the building structure and to
provide flexibility in the piping.

Suspended Piping. Isolation hangers described in the vibration isolation
section should be used for all piping in equipment room or for 50 ft (15m)
from vibration equipment, whichever is greater. To avoid reducing the
effectiveness of equipment isolators, at least three of the first hangers from
the equipment should provide the same deflection as the equipment
isolators, with @ maximum limitation of 2 in. (50mm) deflection; the remaining
hangers should be spring or combination spring and rubber with 0.75 in,
(20mm) deflection. It is good practice to require the first two hangers
adjacent to the equipment to be the positioning or precompressed type to
prevent load trans fer to the equipment flanges when the piping system is
filed. The
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positioning hanger aids in installing large pipe and many
engineers specify this type for all isolated pipe hangers for pip—
ing 8 in (200 mm) and over. While isolation hangers are not
often specified for branch piping or piping beyond the equip—
ment room for economic reasons, they should be used for all
piping over 2 in. (50 mm) in diameter and for any piping
suspended below or near noise sensitive areas. Hangers adja—
cent to noise sensitive areas should be the spring and rubber
combination.

Floor Supported Piping. Floor supports for piping in equipment
rooms and adjacent to isolated equipment should use vibration
isolators as described in the vibration isolation section. they
should be selected according to the guidelines for hangers. the
first two adjacent floor supports should be the restrained spring
type with a blocking feature that prevents load transfer to
equipment flanges as the piping is filled or drained. Where pipe
is subjected to large thermal movement, a slide plate(Teflon,
graphite or steel) should be installed on top of the isolator, and
a thermal barrier should be used when rubber products are
installed directly beneath steam or hot water lines.

Riser Supports, Anchors and Guides. Many piping systems
have anchors and guides, especially in the risers, to permit ex—
pansion joints, bends or pipe loops to function properly. An—
chors and guides are designed to eliminate or limit (guide) pipe

= Pipe clamp welded to pipe for
_. anchor; ovegzecﬂor guide
-

ipe clamp
—~ welded
to pipe

Fig. 37 Spring Isolated Riser System
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Fig. 38 Conventional Isolators as Pipe Supports for
Lines with Expansion Joins
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movement and must be rigidly attached to the structure, which
is inconsistent with the resiliency required for effective isolation.
The engineer should try to locate the pipe shafts, anchors and
guides in non-—critical areas such as by elevator shafts,
stairwells and toilets, rather than adjoining noise—sensitive areas.
Where a concern about vibration transmission exists, some type
of vibration isolation support or acoustical support is required for
the pipe support, anchors and guides.

Since anchors or guides must be rigidly attached to the struc—
ture, the isolation cannot deflect in the sense previously
discussed and the primary interest is an acoustical barrier. Such
acoustical barriers can be provided by heavy—duty rubber and
duck and rubber pads that can accommodate large loads with
minimal deflection. Figures 36, 37 and 38 show some arrange—
ment for resilient anchors and guides. Similar resilient type
supports can be used for the pipe.

The resilient supports for the pipe, anchors, and guides can
attenuate noise transmission but do not provide the resiliency
required to isolate vibration. vibration must be controlled in an
anchor guide system by designing ample flexibility into the
piping system before the anchors with flexile pipe connectors
and resilient isolation hangers or supports.

Completely spring isolated riser systems that eliminate the an—
chors and guides have and guides have been used
successfully in many instances and give effective vibration and
acoustical isolation. in this type of isolation system the springs
are sized to accommodate thermal growth as well as guide and
support the pipe. Such systems require careful engineering to
accommodate the movements encountered not only in the riser
but also in the branch takeoff to avoid overstressing the piping.
Piping Penetrations. Most HVAC systems have many points at
which piping must penetrate floors, walls and ceilings. If such
penetrations are not properly treated, they provide a path for
airborne noise, which can destroy the acoustical integrity or the
occupied space, Seal the openings in the pipe sleeves between
noisy areas such as equipment rooms and occupied spaces
with an acoustical barrier such as fibrous material and caulking
or with engineered pipe penetration seals as shown in Figure 39

Flexible bellows
clamped to sleeve
and pipe

Fig. 39 Acoustical Pipe Penetration Seals

FLEXIBLE PIPE CONNECTORS

Flexible pipe connectors (figure 40): (1) provide piping flexibility to
permit isolators to function properly, (2) protect equipment from
strain from misalignment and expansion or contraction off piping,
and (3) attenuate noise and vibration transmission along the piping.
Connectors are available in two basic configurations: (1) hose type,
a straight or slightly corrugated wall construction of either rubber or
metal and (2) the arched or expansion joint type, a short length
connector with one or more large radius arches, or either rubber,
Teflon, or metal. Metal expansion joints are seldom used IN HVAC
systems for vibration and sound isolation and their use is not
recommended. All flexible connectors require and restraint to
counteract the pressure trust, which is either (1) added to the
connector, (2) incorporated by its design, (3) added to the piping
system (anchoring), or (4) built in by the stiffness of the system.
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SPHERICAL RUBBER
CONNECTOR
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RUBBER EXPANSION JOINT
WITH CONTROL RODS

Fig. 40 Flexible Pipe Connectors

the stiffness of the system. Connector extension caused by
pressure thrust on isolated equipment should also be
considered when flexible connectors are used. Over—extension
will cause failure; manufacturers' recommendations on restraint,
pressure and temperature limitations should be adhered to
strictly.

Hose Connectors accommodate lateral movement perpen—
dicular to the length and have very limited or no axial move—
ment capability.

Rubber Hose connectors can be of molded or handwrapped
construction with wire reinforcing and are available with metal—
threaded end fittings or integral rubber flanges. Application of
threaded fittings should be limited to 3 in. (76 mm) and smaller
pipe diameter. The fittings should be the mechanically expand—
ed type to minimize the possibility of pressure thrust blow—out.
Flanged types are available in larger pipe sizes. Although rub—
ber hose has some built in thrust restraint, isolated control rod
assemblies are recommended when hose is attached to spring—
isolated equipment and where piping is not anchored to resist
pressure thrust. Table 28 provides recommended lengths.

Metal Hose is constructed with a corrugated inner core and a
braided cover, which helps attain a pressure rating and pro—
vides and restraints that eliminate the need for supplemental

Table 28 Recommended Live® Length of Flexible
Rubber and Metal Hose

0.75 (20) 12 (300)
1 (25) 12 (300)
15 (40) 12 (300)
2 (50) 12 (300)
25 (65) 12 (300)
3 (80) 18 (450)
4 (100) 18 (450)
5 (125) 24 (600)
6 (150) 24 (600)
8 (200) 24 (600)
10 (250) 24 (600)
12 (300) 36 (900)

Live Length is end-to—end length for integral flanged rubber hose and is end-to—end
less total fitting length for all other types.
>Based upon recommendations of Rubber Expansion Joint Division, Fluid Sealing Association
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control assemblies. Short lengths of metal hose or corrugated
metal bellows, commonly called “pump connectors”, are
available without braid and have built—in control assembilies.
Metal hose is used to control misalignment and vibration rather
than noise and is used primarily where temperature or the
pressure of flowmedia preclude the use of other material. Table
28 provides recommended lengths.

Expansion Joint or Arched Type Connectors

Expansion joint or arched—type connectors have one or more
convolutions or arches and can accommodate all modes of axial,
lateral and angular movement and misalignment. These con—
nectors are available in flanged rubber and fabric construction.
When made of rubber, they are commonly referred to as expan—
sion joints, spool joints or spherical connectors, and in Teflon, as
couplings or expansion joints,

Rubber expansion joints or spool joints are available in two
basic types: (1) handwrapped with wire and fabric reinforcing and
(b) molded with fabric and wire or with high strength fabric only
instead of metal for reinforcing. The handmade type is available in
a variety of materials and lengths for special applications. Most
rubber expansion joints have limited or no built—in thrust restraints
and their control assemblies must be used as described for
rubber hose joints.

Rubber spherical connectors are molded with high strength
fabric or tire cord reinforcing instead of metal. Their distinguishing
characteristic is a large radius arch. The shape and construction
of some designs permit usage without control assemblies in
systems operating to 150 psi (1000 kPa). Where thrust restraints
are not built in, they must be used as described for rubber hose
joints,

Teflon expansion joints and couplings are similar in construc—
tion to rubber expansion joints with reinforcing metal rings. they
usually have builtOin control assemblies.

In evaluating these devices, consider the temperature, pressure,
and service conditions as well as each device's ability to attenuate
vibration and noise. Metal hose connections can accommodate
misalignment and attenuate mechanical vibration transmitted
through the pipe wall but do little to attenuate noise. This type of
connector has superior resistance to long—term temperature
effects. Rubber hose, expansion joints and spherical connectors
attenuate vibration and impeller—generated noise transmitted
through the pipe wall. Because the rubber expansion joint and
spherical connector walls are flexible, they have the ability to grow
volumetrically and attenuate noise and vibration at blade passage
frequencies. This is a particularly desirable feature in uninsulted
piping systems such as condenser water and domestic water,
which may run adjacent to noise—sensitive areas. However, high
pressure has a detrimental effect on the ability of the connector to
attenuate vibration and noise. In addition, where control
assemblies must be used, the pressure thrust in the system
causes the resilient washers to become “solid”, thereby dimin—
ishing their isolation capability. Because none of the flexible pipe
connectors will control flow or velocity noise nor completely isolate
vibration and noise transmission to the piping system, resilient pipe
hangers and support should be used; these are shown in Table
27 and described in the ‘Resilient Pipe Hangers and Supports”
section.

ISOLATING DUCT VIBRATION

Flexible canvas and rubber duct connections should be used at
fan intake and discharge. However, they are not completely
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HORIZONTAL THRUST
RESTRAINTS

Fig. 41 Typical Horizontal Thrust Restrainer

effective since they become rigid under pressure and allow the
vibrating fan to pull on the duct wall. Thrust restraints as shown
in Figure 41 should be used on all equipment as indicated in
Table 27 and in the vibration Isolator Selection section to main—
tain a slack position of the flexible duct connections.

While vibration transmission from ducts, which are isolated by
flexible connectors, is not a common problem, flow pulsations
within the duct can cause mechanical vibration in the duct
walls, which can be transmitted through rigid hangers. Spring or
combination spring and rubber hangers are recommended
wherever duct are suspended below or near a noise sensitive
area. These hangers are especially recommended for large duct
with velocities above 1500 fpm (7.6 m/s) and for all size ducts
when duct static pressures are 2 in. of water (500 Pa) gauge
and over.

SEISMIC PROTECTION

Seismic protection of resiliently mounted equipment poses a
unique problem not found in vibration isolation selection ap—
plication (Mason and Lama 1976). If a seismic snubber is in—
correctly selected it would not become apparent until an earth—
quake occurred. This deficiency could then manifest itself in a loss
of life or property. Since resiliently-mounted systems are much
more susceptible to earthquake damage due to resonances
inherent in the vibration isolators, a professional engineer should
evaluate these systems. Seismic history in both Alaska and
California show improperly designed seismic snubber systems
have failed with seismic inputs as low as 0.2G.

Seismic snubbers can be designed to hold equipment in place
without regard to internal damage or to keep the equipment
operational during and after a seismic event. Static analysis
technigues are acceptable in many codes, but may not point out
serious design deficiencies, nor relieve the designer of legal
responsibility. A dynamic analysis is preferred to help prevent
failures.

Fig. 42 Seismic Snubber Attachment Detail
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Because of the potential for catastrophic failure, it is suggested
that seismic snubbers be tested to verify their characteristics. Note
that both the attachment to the equipment as well as to the struc—
ture is critical since a failure at these interfaces will be just as
serious as a failure of the snubber itself, There are several snub—
bing systems presently in use that have proven adequate or ac—
ceptable to professional societies. The engineer should take every
precaution to ensure he uses one of the proven systems where
required. Figure 42 shows a typical allOdirectional seismic
snubber.

TROUBLESHOOTING

In spite of all efforts taken by specifying engineers, consultants,
and installing contractors, situations arise where there is disturbing
noise and vibration. While this chapter is not a comprehensive
guide to troubleshooting, many problems can be readily identified
and corrected by (1) determining which equipment or system is
the source of the problem, (2) determining if the problem is one of
airborne sound, vibration and structure—borne noise, or a
combination of both, and (3) applying appropriate solutions.

DETERMINING PROBLEM SOURCE

The system or equipment that is the source of the problem can
often be determined without instrumentation. The vibration and
noise levels are usually well above the sensory level of perception
and are readily felt or heard. A simple and accurate method is to
turn on and off individual pieces of equipment until the vibration or
noise is eliminated. Often, the source of the problem is more than
one piece of equipment or the interaction of two or more systems,
so it is always a good idea to double check by shutting off the
system and operating the equipment individually.

DETERMINING PROBLEM TYPE

The next step is to determine if the problem is one of noise or

vibration.

1. if vibration is perceptible, vibration transmission is usually the
major cause of the problem. the possibility that light weight wall
or ceiling panels are excited by airborne noise should be
considered. if vibration is not perceptible, the problem may still
be one of vibration transmission causing structure—borne noise,
which can be checked by following the procedure below.

. if @ sound level meter is available, check C—scale and overall
scale readings. If the difference si greater than 6 dB, or if the
slope of the curve is greater than 5 to 6 dB/octave in the low
frequencies, vibration is probably the problem.

. If the affected area is remote from source equipment, there is
no problem in intermediary spaces and noise does not appear
to be coming from the duct system or diffusers, structure—borne
noise is probably the problem.

SOUND PROBLEMS

Sound problems are more complex than vibration problems and
usually require the services of an acoustical engineer or
consultant.

If the affected area adjoins the room where the source equipment is
located, structure—borne noise must be considered as part of the
problem and the vibration isolation systems should be checked.
A simple but reasonably effective test is to have one person
listen in the affected area while another person shouts loudly in
the equipment room. If the voice cannot be heard, the problem
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is likely one of structure—borne noise. If the voice can be heard,
check for openings in he wall or floor separating the areas. if no
such openings exist, the structure separating the areas does not
provide adequate transmission loss. In such situation, refer to
the “Mechanical Equipment Room Noise isolation” section of this
chapter for possible solutions.

If duct—borne sound — noise from grilles or diffusers and noise
emanating from duct walls (breakout noise) — is the problem,
measure the sound pressure levels and compare them with the
RC curves in Figure 5, Where the measured curve differs from
the RC curve, the potential noise source can be narrowed down
by comparing it with Figure 2. Once the noise sources have
been identified, the engineer can determine whether sufficient
attenuation has been provided by analyzing each sound source
using the procedures presented in this chapter.

If the sound source is a fan, pump or similar rotating equip—
ment, determine if it is operating at the most efficient part of its
operating curve. this is the point at which most equipment
operates smoothest. Excessive vibration and noise can occur if
a fan or pump is trying to move too little or too much air or
water. In this respect make sure to check that vanes, dampers
and valves are in the correct operating position and that system
has been balanced properly.

VIBRATION PROBLEMS

Vibration and structure—borne noise problems can occur from:

1. Equipment operating with excessive levels of vibration, usually
caused y unbalance.

2. Lack of vibration isolators.

3. Improperly selected or installed vibration isolators that do not

provide the required isolator deflection.

Flanking transmission paths such as rigid pipe connections or

obstructions under the base of isolated equipment.

Floor flexibility.

Resonances in equipment, the vibration isolation system or the

building structure.

Most field—encountered problems are the result of improperly

selected or installed isolators and flanking paths of transmission,

which can be simply evaluated and corrected.

Floor flexibility and resonance problems are seldom encountered

and usually required analysis by outside experts. However, the

information provided below will identify such problems.

If the equipment lacks vibration isolators, isolators recommended in

Tale 27 can be added y using structural brackets without altering

connected ducts or piping.

4,

5,
6.

Testing Vibrating Isolation Systems

Improperly functioning vibration isolation systems are the cause of
most field encountered problems are can be evaluated and
corrected by the following procedures.

DETERMINING PROBLEM SOURCE

1. ensure that the system is ‘free floating” by bouncing the base,
which should cause the equipment to move up and down free—
ly and easily. On floor mounted equipment, check that there are
no obstructions between the base and floor, which would “short
circuit: the isolation system. This is best accomplished by
passing a rod under the equipment. A small obstruction might
permit the base to “rock” giving the impression that it is “free
floating” when it is not. On suspended equipment, make sure
that rods are not touching the hanger box. Rigid connections
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such as pipes and ducts can prevent equipment from floating
freely, prohibit isolators from functioning properly and provide
flanking paths of transmission.

. Determine if the isolator deflection is as specified or required,
changing it if necessary, as recommended in Table 27. A com—
mon problem is inadequate deflection caused by underloaded
isolators. Overloaded isolators. Overloaded isolators are not
generally a problem as long as the system is “free floating: and
there is space between the spring coils.

With the most commonly used spring isolators, determine the
spring deflection by measuring the operating height and com—
paring it to the free height information available from the isolator
manufacturer. Once the actual isolator deflection is known,
determine its adequacy by comparing it with the recommended
deflection in Table 27.
Except in situations where heavy equipment is installed on ex—
tremely long span floors or very ‘flexible” floors, if the natural
frequency of the isolator is 1/4 or less than the disturbing fre—
quency (usually considered the operating speed of the equip—sion
problem exists, it may be caused by (1) excessively rough
equipment operation, (2) the system not being ‘free floating” of
flanking paths of transmission as described above or (3) a
resonance or floor stiffness problem as described below.
While it is easy to determine the natural frequency of spring
isolators by height measurements, such measurements are dif—
ficult with pad and rubber isolators and are accurate in deter—
mining their natural frequencies. Although such isolators
theoretically can provide natural frequencies as low as 260
Hz(approximately 0.5 in. +183mm$ deflection), they actually pro—vide
higher natural frequencies and generally do not provide the
desired isolation efficiencies for upper floor equipment locations.
Isolation efficiency cannot be checked by comparing the vibra—
tion amplitude level of the equipment to that of the structure as
shown in Figure 43 (top). These levels seem to show 10%
transmission (90% isolator efficiency) when, actually, the isolators
might be in resonance, resulting in higher levels of vibration than if
no isolator efficiency is to compare two sets of measurements on
the structure: one having the equipment operating with isolators
and one without isolators, as shown in Figure 43 (bottom).

WRONG

10 MILS
THIS IS NOT 10% TRANSMISSION
EQUIPMENT MEASURMENTS HAVE NO
RELATIONSHIP TO EACH OTHER IN
TERMS OF EFFICIENCY
1 MIL
RIGHT
10 MILS
MEASUREMENT WITHOUT ISOLATORS
EQUIPMENT OR SYSTEM BLOCKED

1 MIL
MEASUREMENT WITH ISOLATORS
IN PLACE AND ADJUSTED

10% TRANSMISSION

Fig. 43 Testing Isolation Efficiency
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Floor flexibility problems

Floor flexibility is not a problem with most equipment and
structures; however, such problems can occur with heavy
equipment installed on long span floors or thin slabs and with
roof—top equipment installed on “light” structures of open web
joist construction. If floor flexibility is suspected, the isolators
should be 1/10 or less as stiff as the floor to eliminate the
problem.,

Floor stiffness can be determined by calculating the additional
deflection in the floor caused by a specific piece of equipment.
For example, if a 10,000 Ib(4500 Kg) piece of equipment
causes floor deflection of an additional 0.1 in. (2.5mm), floor
stiff-ness is 100,000 Ib/in. (17 500 N/mm) and an isolator of
10,000 Ib/in(1750 N/mm) must be used. Note that the floor
stiffness or spring rate, not the total floor deflection, is
determined. In this example the total floor deflection might be 1
in. (25 mm), but if the problem equipment causes 0.1 in. (2.5
mm) of that deflection, 0.1 in.(25 mm) of that deflection, 0.1 in.
(25 mm) is the important figure and floor stiffness k is 100,000
Ib/in, (17 500 N/mm).

Resonance problems

Resonance problems occur when the operating speed of the
equipment is the same or close to the natural frequency of (1)
an equipment component such as a fan shaft or bearing sup—
port pedestal, (2) the vibration isolation system, or (3) the
natural frequency of the floor or other building component such
as a wall. Resonance can cause excessive equipment vibration
levels as well as objectionable and possibly destructive
vibration transmission. These conditions must always be
determined and corrected.

Vibration Isolation System Resonance

Vibration isolation system resonance is always characterized by

excessive equipment vibration and usually results in

objectionable transmission to the structure. However,
transmission might not occur if the equipment is on—grade or on

a stiff floor. Vibration isolation system resonance can be

measured with instrumentation or, more simply, by determining

the isolator natural frequency as described in the section

“Testing Vibration Isolation Systems’ and comparing this figure

to the operating speed of the equipment

When vibration isolation system resonance exists, the isolator

natural frequency must be changed using the following

guidelines:

1. if the equipment is installed on pad or rubber isolators,
isolators with the deflection recommended in Table 27 should
be installed

. If the equipment is installed on spring isolators and there is
no objectionable vibration or noise transmission to the struc—
ture, determine if the isolator is providing maximum deflec—
tion. For example, and improperly selected or installed
nominal 2 in. (50 mm) deflection isolator could be providing
only 1/8 in. (3 mm) deflection, which would be in resonance
with equipment operating at 500 rpm (8 Hz). if this is the
case, the isolators should be replaced with ones having
enough capacity to provide 2 in. (50 mm) deflection. Since
there was no transmission problem with the ‘resonant”
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isolators, it is not necessary to use greater deflection isolators
than can be conveniently installed.

. If the equipment is installed on spring isolators and there is
objectional noise or vibration transmission, replace the
isolators with spring isolators with the deflection recommend-—
ed in Table 27.

Building Resonance

Building resonance problems occur when some part of the
structure has a natural frequency the same as the disturbing
frequency or the operating speed of some of the equipment.
These problems can exist even if the isolator deflections
recommend—ed in Table 28 are used. The resulting
objectionable noise or vibration should be evaluated and
corrected. Often, the resonant problem is in the floor on which
the equipment is install-ed, but can also occur in a remotely
located floor, wall, or other building component. If a noise or
vibration problem is from a remote source, such as equipment
installed several floors away, that cannot be associated with
piping or ducts, resonance must be suspected.

Resonance problems can be resolved by the following:

1. Reducing the vibratory force F by balancing the equipment.
This is not a practical solution for a true resonant problem,
but is viable when the disturbing frequency equals the floor
natural frequency, as evidenced by the equal displacement
of the floor and the equipment, especially when the
equipment is operating with excessive vibration.

. Changing the isolator natural frequency, f:, by increasing or
decreasing the deflection. Only small changes are necessary
to “detune” the system. Generally, increasing the deflection is
preferred; if the initial deflection was 1 in.(25 mm), a 2 or 3 in.
(50 or 75 mm) deflection isolator should e install-ed. However,
if the initial isolator deflection was 4 in.(100 mm), it would be
more practical and economical to replace it with 2 or 3 in. (50
or 75mm) deflection isolators. Changing the natural frequency
is only practical for true resonant conditions, not when the
disturbing frequency equals the floor natural frequency ( fi=f
). In such situations, the floor and equipment displacement
are the same. Assuming that an effective isolation system is f
/ fi =4, it occurs in the asymptotic portion of the displacement
curve and requires a tremen—dous increase in isolator
deflection for even a small reduction in equipment
displacement. In such situations, methods 1, 3 or 4 provide a
more practical and economical solution.

. Changing the structure stiffness, &, or the structure natural
frequency, fi. A change in structure stiffness change the
structure natural frequency; the greater the stiffness, the
higher the frequency. However, the structure natural
frequency can also be changed by increasing or decreasing
the floor deflection without changing the floor stiffness. While
this is an impractical approach and is not recommended, it
may be the only solution in certain cases.

. changing the disturbing frequency, f¢, by changing the
equipment operating speed. This is practical only for belt—
driven equipment such as fans.

Trouble—shooting is time consuming, expensive, and often dif—

ficult. In addition, once a transmission problem exists, the oc—

cupants become more sensitive and require lower reduction of
the sound and vibration levels than initially would have proved
satisfactory. Therefore, the need for trouble shooting should be
avoided by carefully designing, installing and testing the system
as soon as it is operational and before the building is occupied.
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Unison Open Spring Mounts —
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LOAD SELECTION GUIDE & DIMENSION

SMA-50 50 2.0
2%

SMA-100 100 4.0
SMA-150 150 6.0
SMA-200 200 %5 8.0
SMA-300 300 12.0
SMA-500 500 20.0
SMA-750 750 2% 30.0
SMA-1000 1000 40.0
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Green
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20.
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203
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OSM-401 100 1.0
402 150 1.5
403 200 2.0
100 4
404 250 2.5
405 300 3.0
406 400 4.0
OSM-407 500 5.0
408 600 6.0
409 800 100 4 8.0
410 1200 12.0
411 1600 16.0
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SMB-150 150 6.0 Brown
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HSM-A- 10 10 0.4

25 25 1.0

50 50 25 2.0

100 100 4.0

150 150 6.0

HSM-B- 100 100 4.0

150 150 6.0

200 200 25 8.0

300 300 12.0

400 400 16.0

HSM-C— 100 100 4.0

200 200 8.0

350 350 14,0

500 500 20.0

600 600 2 24.0

750 750 30.0

1000 1000 40.0

1200 1200 48.0

HSM-2— 1500 1500 60.0

2000 2000 25 80.0

2400 2400 96.0
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TA| YMst= AR S (Horizontal Thrust Force)2 otF of
2 ool 2aE AEX| o5 ESELCE V=232 EQ ot
ol 21 ortg maty| e 6mm FMQ HTHm=rt S2At
o] Aen ofRAS UKL E S2HARCE HESHH OI2E
o ZHE X5l EUCEM #5015 ¥ HX|7t E0lstn &4
o= Zal 0|&%E stREQ &40| Mo YOLIX| 4=Ct.
W
® zHEE @ Angy
@ Lock HE ® Yez=Am= (6mm THK)
@ #&otR ot (UKL E2tAE) @ AT
AXILIE S2tAE (LIYE 66)
W
oo
O—o
3x7|, 3718
UM Y
Tl 2 2Tl 2 243 USH YIS
Gray
Orange M10
Red 44 76 148 56 103 130 9 X
Blue 60/
Yellow
Green
Brown M12
White 60 105 212 74 136 186 o X
Orange 60/
Blue
Gray
White
Black
M16
Green
73 105 227 90 141 203 o1l X
Orange 751
Black
Yellow
Red
39 UNISON Engineering Co., Ltd.



HSM SIS EEtY AT OI2E =
Unison Housing type Spring Mounts

LOAD SELECTION GUIDE & DIMENSION

HSM-201
202
203
204
205
206
207
HSM-208
209

Vibration & Noise Control Products

200
250
300
350
400
500
600
800

1000

50

50

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
10.0
12.0
16.0

20.0

HHL| 50mm B SUSANUOEE)
=— UNISON Engineering Co., Ltd.
=2l
SI2A Etelo] Ax2 O2E HSM 200EHU2 50mm HEHS| o] Ax
g O2ER 22 8§85 & UAEE ELFHE RSN, T2 XM
B0 dX|== H|o| ARBECH £5| ofF ofRE LZo| AEX|7} £
2tglof 2HUYB0| el BEE 4 9o 7|E232(EY 519
ol 2y ot mlok7| s 6mm FH Sl WA=t EAtof
At
=2l
@ zHEEE
@ Lock HE
® 3=H 4, 5125t
@ Ang
® YoHmE (6mm THK)
® Az
=2l
Hox
OoO—o
ax7|, 3718
UM HEIG
7IEt 22 £HRj0| 2 2F USH WG
Purple
Brown
Orange
Green
M16
Red 75 130 227 90 166 203 @11 X
60/
White
Blue
Black
Yellow
Gray
M16
Black Brown ~ 73 140 227 90 176 203 ot X
60/
Black Orange
40 UNISON Engineering Co., Ltd.



HESM SIS HEIY AZR OI2E @ixiofz Satas) (§), SUILSATILIOIE
Unison Housing type Spring Mounts

S
@
Fd]
® .
®
@ x
oy |

LOAD SELECTION GUIDE & DIMENSION

HESM-201
HESM-202
HESM-203
HESM-204
HESM-205
HESM-206
HESM-207
HESM-208
HESM-209
HESM-210

HESM-211

HESM-212

50
100
150
200
250
300
350
400
500
600

800

1000

50

50

Vibration & Noise Control Products

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
10.0
12.0
16.0

20.0

HXtH2| 50mm

=— UNISON Engineering Co., Ltd.

AX|Lioje BatAE st LAH, LotR A, HotE
M7IS450| FHojLin, Z3tn AFo| Eet.
PN

0x

of ol X[=2 AUeH, 5t SHS M| SU2=ZA

3t | STA| YMGHE SBUYES 512612t B
e AZX|0| of3f S HECH JE2232E9 523 2F
OFEE mlstz| #fsh 6mm FH2 H=dif=rt 220 0|
=g 2xtdo 2 Hojsta QUCt
S
OF3-1] OPS-L
@ Lock HE ® H=AI= (6mm THK)
® 4,315 312 (AX|L0Y BatAE) © ATy
m 2X|LI0lY EalAg
WS
= HOg
m X7, E8718
n QAT YIS
n J|EF AR 2E0| 2 UE ISH YEE
Purple
Brown
Orange
Green
M16
Red 73 130 225 90 166 203 o X
751
White
Blue
Black
Yellow
Gray
M16
Black 73 140 225 90 176 203 ofi X
Brown
751
Black
Oragne
41 UNISON Engineering Co., Ltd.



RSM XSt Amal OIRE

Unison Restraint Spring Mounts

®

O]

®

LOAD SELECTION GUIDE & DIMENSION

RSM—-1—

RSM—2—

RSM—-4—

RSM—-6—

RSM-9—

100
200
350
500
600
750
1000
1200
1500
2000
2400
3000
4000
4800
6000
7200
9000

10800

100
200
350
500
600
750
1000
1200
1500
2000
2400
3000
4000
4800
6000
7200
9000
10800

25

25

25

25

25

Vibration & Noise Control Products

4.0
8.0
14.0
20.0
24,0
30.0
40.0
48.0
60.0
80.0
96.0
120.0
160.0
192.0
240.0
288.0
360.0
432.0

HEHL| 25mm

Gray
White
Black
Green
Orange
Black
Yellow
Red
Black
Yellow
Red
Black
Yellow
Red
Yellow
Red
Yellow
Red

U

SFUZSAAUEY )
UNISON Engineering Co., Ltd.

Hetsd AzZ2l O 2E RSM HIRl AZEl2 25mmo| MMHQIE JIX|H

ST=0[TA ’“HIOI XA B

HHIE 25t &
Alel S0

HR7t =0 1
of HiEt H 7[Et

= ME=ACE

ot 2™ Al 20| Ho[oHA T2
tH|2| OVERHAULING AH10|L 2%

Xﬂ71EFH

=l

AIIZ|0
=5

o 50

= Z0[5HA Al
X|7} 12M Floor Span 2|0l = M AISHC},

L2 d}
o= o

ko) g A
o=

X5tz #let +=0|SH St

HX| Al Z0[2t 2T A9 =07t S22 |
e

o=2o—
ULt F= FH|2| EX| 2

HZ2
@ nIHEE @ =FEE
@ YAl EHRICH @ #zlo|s Mgt EX|
® Yezd m= (6mm THK)
SR AEEY0E
SIF AEEZ0E ¥ T
Amal
—=—=3
=2l
S| (A=A, HEY)
U2 (FRP 2H2Cd, AaEd 5)
7|A ZEIt et WRE
TIEt 2E RsH wag
(RSM-2,4,6,9 2H2 A =20| 2,4,6,971 2l)
73 105 260 100 184 228 70 @15 M12 35
73 105 380 100 188 349 70 @15  M12 35
73 105 380 150 187 350 70 @15 M12 35
73 105 451 152 194 400 75 @20 M20 44
73 105 406 229 214 356 75 @20 M20 44
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RSM HN|sts] A2l OIRE  zx

# 50mm KU T°r LS9 ANUI D)
Unison Restraint Spring Mounts = W

ISON Engineering Co., Ltd.

M=o
Mot Az 0H2E RSM 200EHU2 50mme| FHHIE JHXIH &
20T FH|e| ZX| %Eh"—} 27T Al S0l HolstA CHE &

=

y ML T
10
o
am
>
>
I
m
352

ZtH[2] OVERHAULING Ze0|LE 27 Al

k=
B2 3 7 RS %Olépﬂ ASE & Uct. 2 B9 x| HX|7t
o]

12M Floor Span #

Vibration & Noise Control Products

43

M=
® IFY=E @ =HEE
@ YAI 2 @ +E0|5 x3t HX|
® Hez=d H=(6mm THK)
A5 ALIZ0|E ¢ 2
SIE AEE0|E ¥ XX A=
Ang
=2l
7|8 (FREA, EHEY)
2SR (FRP 21258, MuRY 5)
7|EF ZHE RISH HRE
LOAD SELECTION GUIDE & DIMENSION (RSM—-208~210, 211~213 =&
RSM-201 100 2.0 Brown
RSM-202 200 4.0 Green 130
RSM-203 350 7.0 Blue
RSM-204 500 10.0 Yellow 100 223
RSM-205 600 12.0 Gray
RSM-206 750 15.0 black 140
RSM-207 1000 20.0 Black Orange
RSM-208 1200 24.0 Gray
RSM-209 1500 30.0 black 140 100 223 @15 M12 35
RSM-210 2000 40.0 Black Orange
RSM-211 2400 48.0 Gray
RSM-212 3000 60.0 black 140 150 223
RSM-213 4000 80.0 Black Orange

UNISON Engineering Co., Ltd.



=13 o (=)
RSM Mgt Axzl OlRE =
Unison Restraint Spring Mounts

AH

LOAD SELECTION GUIDE & DIMENSION

RSM—-301 100 1.33 Purple
302 150 2.00 Brown
75 3
303 200 2.67 Orange
304 300 4.00 Green
RSM-305 400 533 Red
306 600 8.00 White
75 8
307 800 10.67 Blue
308 1000 13.33 Black
RSM-309 1300 17.33 Yellow
310 1800 75 8 24.00 Gray
311 2400 32.00 Black Brown

Vibration & Noise Control Products

HHL 75mm

44

ki

o
rok
o o
N
[H
o
o
Ho
Im
(@]

. 22

[_O =n
oL o
gx':‘
im
=R
Pl
I
m
£Q
o

mn

pall
=R ol mu 4o

o
~
m
ilal
2
o
)
o
9'£
)
>
OH
o
1>
)
o

=
=

ki

® 1HEE @ =HEE
@ £ZXl0|s Hst &K @ YUA| 2hzlrY
® Yzma 1{=(6mm THK)
AR AEIZHO|E 3 R
SHE AEIEY0|E 2 X|X| W2
Azl
——=9o
HEJE (ZESA, HEH
HZIELR (FRP 2I2LCY, Xuay 5)
7|Et 25 TEH YR
125 190 305 152 307 267 95 @15 M2
150 230 356 203 353 305 140 (@22 M16
190 285 457 229 434 400 152 @22 M16

), SUZLANUAHI F
\k—)/ UNISON Engineering Co., Ltd.

)

28

38

38

M 300EIRI2 75mme| HMMHRIE JIX|H &
M E|o] Mx| Al S 2™ Ale] F20| Ho[sHA C2
b OVERHAULING  Z{H0|Lt 27 A

HA=E Ango| S0{H=E YX[5H7| #let #+2/0|S Kt &

Xt
(=}

UNISON Engineering Co., Ltd.



RSM A3l A 0}

——Oo
Unison Restraint Spring Mounts

XML 100mm KU $’r LSUARUNI|
‘% UN ON Engineering Co., Ltd
RI3ts A OF2E RSM A00EIRI2 100mme| HXHIZ 7hx/
SHSO0|HM FH|Q| HX| A| S 28 Ale] E20| HolstA CHE
HHIZ 9l S4 NS HH|o) OVERHAULING XgiolLt 23
A ZZ0| MAZH AZEO| S0{EE XISt | #et +2l0|F HMg
HRI7k El0f 9T, AR Al 09} ST A2 017t SUBO2M H
9| Hi2t X 7|E} AHS BO|5HA| AISE 4= QUL
@nEsi=3=] @ xH=E
® +X/0I5 H3t YX| @ YAl e
m ® Yzl Ij=(6mm THK)
s A AgZ0|E Y 2
W
. SR AES0|E & X|X| W=
L Andl
@ 3
® =
45718 (Y=, HEY)
5 S2EL (FRP 22EH, JDRE 5)
7|EH Z4E FEH YHIS
LOAD SELECTION GUIDE & DIMENSION
RSM-401 100 1.0 Purple
402 150 1.5 Brown
403 200 2.0 Orange
100 4 150 250 356 203 353 305 140 @22 Mi6 38
404 250 2.5 Green
405 300 3.0 Red
406 400 4.0 White
407 500 5.0 Blue
408 600 6.0 Black
409 800 100 4 8.0 Yellow
410 1200 12.0
411 1600

Gray
16.0
Vibration & Noise Control Products

190 300 457 229 444 400
Black Brown

152 @22 M16

38
45

UNISON Engineering Co., Ltd



UNISON Engineering
Vibration & Noise
Control Products
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IR

Spring & Neoprene Hangers =




GG SH HHEl Amal S

o O
Unison Spring Hangers — KS B 1561

® B
®
2
® T
® 5
@
L

HEQ 8

JIAA % 2 XA MY MXlE= HE

LOAD SELECTION GUIDE & DIMENSION

SH-10 10 0.9

SH-50 50 25 1 2.0

SH-100 100 4.0

SH-150 150 6.1
25 1

SH-300 300 10.2

SH-500 500 25 1 13.1

Vibration & Noise Control Products

0.04
0.08
0.16
0.24
0.40
0.52

SUZAANUF D)
\%/ UNISON Engineering Co., Ltd.

KS B 1561 WXl AZE 30|15 HY A, ez Axg )
= TN Ydsts XS0ILE +Z0t WA 1 LMsH= S20] HiE
OlLt HEE EtT ASTEAZE Y MZE 4+ Q=S il Andl &
7HE YEMMO| MX|st= St Hblo| XiE UMAUCZEE EA 3M
tHo 2 15MIIXl= MX|Z[0{0F StCt,

SQXt @710 w2t o= HE Es HH|Q| YN =0|8 |Xl6H|
sl &7 BfA SHE XIXICHE0| LEAME ALESHH 2TA| mo| =Lt
Z[o| HES AMHo| MX|E £ o, StRE WE HHHAS
EHE £ UEE =3XE Baete 49k U

HE2 7

KS D 35032 SSME AlC2|E SHRE LHO| 0.9~13.1mme| HZEtHQ|
E 71T KS M 66179 CEQl ME Ha|HEIL M8 X|X|CHEM X|X|Z/H
St Y|@mal Qtofl KS D 37019 2Z =& 3Z0|L} KS D 35109 3=

Ol siEsts Azo| QHatElof T1S0| F2A|of HEX] A S+t
H

RISt S AAZ|UCH ESF AT G127, 2 U2 MHXIE
Qo LHX2/et, ol 2Iet Moo= TXet, AZE W2 oA
£F, ADZ2 ZF SY0iCt of2f XIHE MMo= THO0| Eof QA
O &5 deod @ &7 gA
@ 2Zd @ o5tF ez
©® AZIH
KS B 2402 (¥7F M3 T Azma)
KS B 2403 (d7t M && 3 AZd)
KS D 3503 (Yet=& A HZL)
KS M 6617 (U202 & D2IHR)
0.4 Gray
2.0 Red 44 76 8 51 171 36 94 MI0
4.0 Blue
6.0 Brown
— T 106 125 64 214 60 120 M12
20.0 Green 73 105 137 64 250 60 126 M20
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UNSH Y@=l Amal SH7{ m=xug 259va0umm  (B), SULATILIOIEZ)

\—?—/ UNISON Engineering Co., Ltd.

R

Unison Neoprene Spring Hangers

UNSH Ylezmal Axal $7]{= ceilingdil OiCt= &H|Q| HMHEEL}

SEol #ZEE Ehn AS0| ASTEMZ AN MYEs A2 XY
pS A

|0
Hu
2
gl
ofn
mjo
2
r
g'ﬂ
]
joh
s
g'ﬂ
Hir
ro
o
tal
ol
1o
fijo
N
Ral
H
Jhu
>
=
5l
39

Cf AZE 009t A dA ol FHO F7|= FHRETL 30° 9
t 2 ZOH A 3M ZHOZ 15M

THXl= AX|Z|0{0F STt
HZ2|
- < @D @ & 5t8 Y= @ &7 gA
@ =
@ 2zy ® sz
®
? =S = FED
I
@ U) a1 x = | -
TIAN o 2t BxAol HHo| MR|Es HulUTIg
@ RHR (AHU, AXIAL FAN, DUCT IN LINE FAN, FCU £)
SE wrig
' e e wag

LOAD SELECTION GUIDE & DIMENSION

UNSH-A- 10 10 0.9 0.04 0.4 Gray
25 25 1.3 0.05 1.0 Orange
50 50 25 1 2.0 0.08 2.0 Red 44 76 86 51 171 36 94 MIi0
100 100 4.0 0.16 4.0 Blue
150 150 6.5 0.26 6.0 Yellow
UNSH-B- 100 100 45 0.18 4.0 Green
150 150 6.1 0.24 6.0 Brown
200 200 25 1 74 0.29 8.0 White 60 105 125 64 214 60 120 M12
300 300 10.2 0.40 12.0 Orange
400 400 13.3 0.52 16.0 Blue
UNSH-C- 100 100 41 0.16 4.0 Gray
200 200 6.5 0.26 8.0 White
350 350 919 0.39 14.0 Black
500 500 13.1 0.52 20.0 Green
500 500 25 1 - B B Orange 73 105 137 64 250 60 126 M20
750 750 9.6 0.38 30.0 Black
1000 1000 12.8 0.50 40.0 Yellow
1200 1200 15.4 0.61 48.0 Red

Vibration & Noise Control Products
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UNSHS L@zl Azal

#

Unison Neoprene Spring Hangers Scale

Q| 25.9~40.4mm

AE2 S

UNSHS L@z AE%‘

HE2 7
O @ H,5t% dz=dH

HE 8=

717 2 2t BEA

He ERIA St

KU T°r SUAANUE D)
=== UNISON Engineering Co., Ltd.

®©
[> o2
N}
1=
>

[E
o
18

| Yol EXl=l= FHETE

ot 2 SHS0l M2 Tt
0|01| IZIAZIZ] Aoz 2HAl

(AHU, AXIAL FAN, DUCT IN LINE FAN, FCU &)

LOAD SELECTION GUIDE & DIMENSION

UNSHS-A- 10 10 0.9 0.04
25 25 1.3 0.05

50 50 25 2,0 0.08

100 100 4.0 0.16

150 150 6.5 0.26

UNSHS-B- 100 100 45 0.18
150 150 6.1 0.24

200 200 25 7.4 0.29

300 300 10.2 0.40

400 400 13.3 0.52

UNSHS-C- 100 100 41 0.16
200 200 6.5 0.26

350 350 919 0.39

500 500 13.1 0.52

600 600 2 7.7 0.30

750 750 9.6 0.38

1000 1000 12.8 0.50

1200 1200 15.4 0.61

Vibration & Noise Control Products

Hi 2t HEIE
HE 938

0.4 Gray
1.0 Orange
2.0 Red
4.0 Blue
6.0 Yellow
4.0 Green
6.0 Brown
8.0 White
12.0 Orange
16.0 Blue
4.0 Gray
8.0 White
14.0 Black
20.0 Green
240 Orange
30.0 Black
40.0 Yellow
48.0 Red
50

44 76 86 51 171 36 94  M10

60 105 125 64 214 60 120 M12

73 105 137 64 260 60 126 M20

UNISON Engineering Co., Ltd.



USH A& SH7{  mxize 25mm
Unison Spring Hanger

LOAD SELECTION GUIDE & DIMENSION

USH-A- 10 10 0.4
25 25 1.0
50 50 25 1 2.0
100 100 4.0
150 150 6.0
USH-B- 100 100 4.0
150 150 6.0
200 200 25 1 8.0
300 300 12.0
400 400 16.0
USH-C- 100 100 4.0
200 200 8.0
350 350 14.0
500 500 20.0
25 1
600 600 24.0
750 750 30.0
1000 1000 40.0
1200 1200 48.0

Vibration & Noise Control Products

SFUZLAANUEY )
UNISON Engineering Co., Ltd.

U

HEe| £

USH HemZal AZE

o2
~
rir

[l
Ofn
=
[
Mo
-4
R
é
Hu
fial
12}
r
g
m

YRR

=
>
ol
o
_>'|_|
i
i}
K

o2

HEETF 30" 9

® Az @ Amz
® #7{A @ 3t Yoo

HES 8=
7t

A " 2
(AHU, AXIA
H

=

SZ2A HHol| dR|=l= FHYEE
L FAN, DUCT INLINE FAN, FCU &)

FX|

—

cC

=l
[

0Z o
oo oo

[m

Xl

—

Gray
Orange

Red 44 76 88 51 135 94

Blue
Yellow
Green
Brown
White 60 105 121 51 178 120
Orange

Blue

Gray

White

Black

Green

73 105 137 64 193 126

Orange
Black
Yellow

Red

51

=S MIE=AC

M10

M12

M20

UNISON Engineering Co., Ltd.



USHS AIxal SH7] z=ig 25mm

Unison Spring Hanger Scale

LOAD SELECTION GUIDE & DIMENSION

USHS-A- 10 10 0.4
25 25 1.0

50 50 25 1 2.0

100 100 4.0

150 150 6.0
USHS-B- 100 100 4.0
150 150 6.0

200 200 25 1 8.0

300 300 12.0

400 400 16.0
USHS-C- 100 100 4.0
200 200 8.0

350 350 14.0

500 500 20.0

600 600 % 1 24.0

750 750 30.0

1000 1000 40.0

1200 1200 48.0

Vibration & Noise Control Products

U

RS0l £

2 15M7IX| X[t HX| = TS0

MHE 6mm H= 20{F0{0f

HEo| 74
@ Azaizy
@ a7 A

Hr o
oy
Pl

HE 8=
1A L 2 SR HHO| MR|EE HHUnS
L

(AHU, AXIAL FAN, DUCT INLINE FAN, FCU &)

Gray
Orange
Red
Blue
Yellow
Green
Brown
White
Orange
Blue
Gray
White
Black
Green
Orange
Black
Yellow
Red

52

3

C

i
[m
0 0

!

e
(1

FX|
(i

Xl

—

o0 0fo

44 76 88

60 105 121

105 137

SFUZLAAIUEY )
UNISON Engineering Co., Ltd.

| AmTol S 0f UF
Bitt,

@ Azy

@ 35 Yoma

51 135 94 M10

51 178 120 M12

64 193 126 M20
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USH A2l SH7]  m=9 50mm
Unison Spring Hanger

®

®
SH

RHR

LOAD SELECTION GUIDE & DIMENSION

SFUZLAANUEY )
UNISON Engineering Co., Ltd.

U

RiZo| £

us
Lt

H Yz AT 7= ceilingdll 0o WH|Q| #HZE
HEQ| AR EtT XS0 HETEAE 2Y dgE
PN o

USH-201 50 1.0
USH-202 100 2.0
USH-203 150 3.0
USH-204 200 4.0
USH-205 250 5.0
USH-206 300 6.0
USH-207 350 7.0
USH-208 400 8.0
USH-209 500 50 2 10.0
USH-210 600 12.0
USH-211 800 16.0
USH-212 1000 20.0

Vibration & Noise Control Products

HrEES A
och, AZY 0.D9Y H7HHA Yol BYO| T7|= YHRE}
30° 9 2 XY 4 U2 FEF 7|7t HASH FA M
UASZ 15MUIK|= BHEA| HX|Z[0{0F BICH
O ARYY @ Any
© HHEA @ 52 Y=
A A 2t 324 M| ER== HE +E i
&87| g8 Yl
BHER B0 mo|Z, HE WX
Purple
Brown
Orange
Green 95 140 137 64 250 165  M16
Red
White
Blue
Black
Yellow
Gray 125 175 217 80 310 217 M16
Black Brown

Black Orange

53
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FSH I ™ Az 47
Unison Fixed Spring Hanger

(al
14

H

| 25mm

Jo

LOAD SELECTION GUIDE & DIMENSION

FSH-25 25

FSH-50 50

FSH-100 100
FSH—-150 150

FSH-200 200
FSH-300 300

25 1.0

FSH-400 400
FSH-500 500
FSH-600 600
FSH-750 750
FSH-1000 1000
FSH-1200 1200

Vibration & Noise Control Products

2.0

4.0
6.0
8.0
12,0
16.0
20.0
24.0
30.0
40.0

48.0

Orange
Red
Blue
Yellow
White
Orange
Blue
Green
Orange
Black
Yellow

Red

54

SUZAANUF D)
@/ UNISON Engineering CO%., Ltd.

HEe| £

FSH 25mm 1 Amal $i7j= AH|ZEE SME=

i)
flnl
Im
=
o
1o
>
X
40
1B
=
1o
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g
o
In
=3
™
MHo
-
P
ﬁ rr >
(RN

ol
-

n
]
|-
I=]
u

=]

ey o o

Aste ATy W AL 0|E

A% ofo|2E % ofo|HE

A5t BB 1Y MMEE

5% AZYS 2E U HH{Z
rZel =

SEH 3Y 2UE HE Y 4T S

ABC, STMHN U SHFETUEFA,

SEA) O BT

A o BEA AR R H6IS
44 88 215 115 50 M10
60 106 260 160 68 M10

1/2"

73 132 260 160 80 M12
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FSH A AIZ2l sH7] == somm U, RUSATILIOIY T
Unison Fixed Spring Hanger —— UNISON Engineering Co., Ltd.
FSH-50mm 1% AR #7i= FHlojk YA ZIS0| Heua
X WHEEE AN ASTAMZE TEE= Al HE RO AR 74
o of ogt @2l 50| ZETENE M= A2 A EF0l0 =2 =
w| S| 89 wH auE wasE MZo/
Eot THZS AHE Uz HoR vemd Fut 2H =F AXd
0l 22I=IX| $es 1Y V-2EEZ HZLH U1 o5 LUl Z,
S 70| OPYx0|T HISY SN0l Yoni M7} Bol3t MBolck
M12(LH)
HE2
2X =& AmE I8 V-EE
HeoH (&,st2) Z2E HE
oto] HE B HE
dHq EE
T4 U BEA HHO MAEE HE U AT yBg
Btex| S&el molz, HE HIIE
ARCIQ, SYMHY, SYEYU HBg
LOAD SELECTION GUIDE & DIMENSION
FSH—201 50 1.0 Purple
FSH-202 100 2.0 Brown
FSH-203 150 3.0 Orange
FSH-204 200 50 2 4.0 Green 95 140 105 160 85 195 M8
FSH-205 250 5.0 Red
FSH-206 300 6.0 White
112
FSH-207 350 7.0 Blue
FSH-208 400 8.0 Black
FSH-209 500 10.0 Yellow
FSH-210 600 50 2 12.0 Gray 125 175 135 195 40 230 M10
FSH-211 800 16.0 Black Brown
FSH-212 1000 20.0 Black Orange

Vibration & Noise Control Products
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UNH Y2l SH7{ =z

Unison Neoprene Hanger

RHR

®

NH
®

LOAD SELECTION GUIDE & DIMENSION

2 2.0~18.0mm

HE 8=

AN Y 2t B

UNH-A- 25 25 2.0 0.08
50 50 3.3 0.13
100 100 7.6 0.30
UNH-B- 100 100 4.5 0.18
150 150 6.1 0.24
200 200 7.4 0.29
300 300 10.2 0.40
UNH-C- 350 350 10.0 0.39
500 500 13.1 0.52
600 600 15.2 0.60
750 750 18.0 0.71
UNH-D-1000 1000 12.8 0.50
UNH-E-2000 2000 1.7 0.46

Vibration & Noise Control Products

60+5 Black

605 Black

60+5 Black

60*5 Black

60*5 Black
56

U

A
M

72

114

114

159
172

—
—

. £5] UNH °”71E HE

7HX|22 QUCH,

2ol EX|=lE i 5
Mol o wf AHE |, UNH &7 2]

51

51

51

65
65

w|mmmx$A

o7

100

100

122
155

5t HbX|

—

i utAQ HAXM

38

55

55

62
69

Moz

gt

SFUZLAAUEY )
UNISON Engineering Co., Ltd.

Ho ox
o0 2 mo

r

o

H 2| 7t
Q| Hema Element2 M0

M

M12

M16

M18

M20
M24
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$25 5.5 17
$32 7.4 22
$40 8.7 26
$50 12.0 36
$65 17.7 53
$80 234 70
$100 35.5 107
$125 BI85 155
$150 67.3 202
4200 106.7 320
4250 155.4 466
4300 2111 633
$350 236.2 709
$400 290.4 871

$40 84
$50 128
$65 177
480 231
$100 367
$125 505
$150 652
4200 1026
$250 1650
$300 2299
$350 2836
$400 3686

Vibration & Noise Control Products

M 10

M 10
M 10
M 10
M 10
M 10
M 12
M 12
M 12
M 12
M 16
M 16
M 16

M 10
M 10
M 10
M 10
M 10
M 12
M 12
M 12
M 12
M 16
M 16
M 16

=
EZEH0| £2izl= AccessoriesS E?_* X
QMES 30% F1 ATZO| RES MY SIS (H SS&7IY 42
=4

© © 00 N O O B~ W W DD DD

S

MEH(YSI,

USHS, UNSHS-A-25

USHS, UNSHS-A-50

USHS, UNSHS-A-50

USHS, UNSHS-A-50

USHS, UNSHS-B-100
USHS, UNSHS-B-100
USHS, UNSHS-B-150
USHS, UNSHS-B-200
USHS, UNSHS-B-300
USHS, UNSHS-B-400
USHS, UNSHS-C-600
USHS, UNSHS-C-1000
USHS, UNSHS-C-1000
USHS, UNSHS-C-1200

i3]

I)

USHS, UNSHS-B-150
USHS, UNSHS-B-200
USHS, UNSHS-B-300
USHS, UNSHS-B-400
USHS, UNSHS-C-500
USHS, UNSHS-C-750
USHS, UNSHS-C-1000
USHS, UNSHS-2-1500
USHS, UNSHS-2-2400
USHS-2-3000
USHS-4-4000
USHS-4-4800

SIR2H mjo|ZE:

- OO O

57
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#HZE by OTHERS

UBH THOIZ &
(KSB 1527)

UNSHSIHO [ R A=

#HZE by OTHERS

UCH THOIZ 8o
(KSB 1527)

UNSHSIHO| T &A=

UNISON Engineering Co., Ltd.



CHE QI of|of=HH BERIZHR| MAE 1), SUSURILIOIE ()
-1— X OII = [« I_I o A [ Oil'- \%/ UNISON Engineering Co., Ltd.
SlERZo| I2 2 AEE
HARGER EA DUCT * A EEY D;EIT
) mwaén-m:u .
] I e pupglfp ! o e R0 > P00
T S |
R ) [ : - | 210014 B0
I | = e 100 % 100
1300 = 900
[T 7/{/ ’/”fi::j:' peojepes SH SERIES(KS B 1561) UNH SERES
L | a0 w550
— —l— - /l'/ ,4"’:_.?" — -FFF.--"" _H‘ B0 = 55
I | A o T ed—T 1w
|7l = — | —1 Mo |
=11 ¥ : f’ﬁﬁ 20300
—= 1SS j';:r__‘,: g |
£ e i ]
Ml7zZzZz=2=t.
| |
|
— 10 "f’ /
i \
1 .5 5 3 15 [
USH SERIES UNSH SERIES
1. 5E WIIEX| DY M™EE, Bm 7[& : 1714 274 HX|)
400 X 300 17.0 M 10 SH-50 A-25 A-25 A-25
450 X 200 19.5 M 10 SH-50 A-25 A-25 A-25
500 X 250 21.0 M 10 SH-50 A-50 A-50 A-50
600 X 300 24.5 M 10 SH-50 A-50 A-50 A-50
700 X 300 28.5 M 10 SH-50 A-50 A-50 A-50
750 X 400 32.5 M 10 SH-50 A-50 A-50 A-50
800 X 300 38.5 M 10 SH-50 A-50 A-50 A-50
800 X 550 43.0 M 12 SH-100 B-100 B-100 B-100
900 X 550 50.0 M 12 SH-100 B-100 B-100 B-100
850 X 800 56.0 M 12 SH-100 B-100 B-100 B-100
1000 X 900 68.5 M 12 SH-100 B-100 B-100 B-100 _
HEAH LEl MM=
1200 X 1200 84.0 M 12 SH-150 B-150 B-150 B-150
2100 X 800 124.0 M 12 SH-300 B-300 B-300 B-200
2800 X 800 180.0 M 12 SH-300 B-300 B8-300 B-300
ool T A TR
2, Of|o{ M HXIEX| e MEF(1Setoll 470 AX|)
1900 X 1600 X 1200 240 M12 SH-100 B-100 B-100 B-100
2100 X 1500 X 1100 230 M 12 SH-100 B-100 B-100 B8-100
2200 X 1500 X 1000 235 M12 SH-100 B-100 B-100 B-100
2600 X 1650 X 1000 285 M 12 SH-100 B-100 B-100 B-100
3400 X 900 X 1900 375 M 12 SH-150 B-150 B-150 B-150
4000 X 700 X 1500 330 M 12 SH-150 B-150 B-150 B-150
4100 X 700 X 1600 350 M 12 SH-150 B-150 B-150 B-150 Of| O RHEH B HIXI ALK
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HTR =82E &X|7| z=wei25mm

Unison Horizontal Thrust Restraint

5 STEEL PLATE
9, "
NEOPRENE CUP

THREADED

STEEL CUP

FULL NUTS
STEEL WASHER

LOAD SELECTION GUIDE & DIMENSION

W), SULSARILINIEY T

=— UNISON Engineering Co., Ltd.

HTR-A- 10
25

50

100

150
HTR-B-100
150

200

300

400
HTR-C-100
200

350

500

600

750

1000

1200

Vibration & Noise Control Products

10

25

50
100
150
100
150
200
300
400
100
200
350
500
600
750
1000
1200

25

25

25

0.4
1.0
2.0
4.0
6.0
4.0
6.0
8.0
12.0
16.0
4.0
8.0
14.0
20.0
24.0
30.0
40.0
48.0

Gray
Orange
Red
Blue
Yellow
Green
Brown
White
Orange
Blue
Gray
White
Black
Green
Orange
Black
Yellow
Red

HZ2e| §
FANS| AISAl 37|19 S& titf wye = US0| UMst=d|
o LEElo2 oloto] ISTO| LASIO! HHIKHH 422 THEA
2 4 glonz Yalslo] KUK 2 5% 014 A0l B
EA HTR TS HX|7|E HH| SY HAXlstH 2Zof | o
O H™UE 0|FHA MXlotn ASAI2t FXIA| AN B=H
= 6mm M= 0|S0| 51E = 00 Stet,
HZ2
Amg
AEIEHY0|E
AEHA or FEY
4| m &2
AEIOtA
2E 4E U 2C
M=ol 8
F%NWWT%I°%£H1EA$%
28 FANS| A piziny
FAN°| HHA AHER
44 76 75 75 30 15 70 15 40 40 MI2
400!
60 105 90 90 45 15 86 15 56 46 M2
400/
M16
73 105 100 100 55 15 100 15 70 50 M!
400/
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HTR =3EE BX|7| z=wes0mm B2, SULAFILIOIY
Unison Horizontal Thrust Restraint

=— UNISON Engineering Co., Ltd.

HZ2

Xy
o 52 yit Waro = WRslo| LWAISH=T 0 LRBOZ QI5tof
A

HISZ0| Yste] THIXIA £HE HEAZE = A2 YHE
O HHIXtH F2AH2| 5% 0|dY BR0ll= BEA HTR +E2E &
X718 HH| Y0l XI5t Y20 22 #>HS 0|F A HX|
21218 (kg) = M (MMAQ) X B (m?) St AISAI2E EXIA| A tMet B2 HI= 6mm HE 0SSO0
512 =|0fof Sfct,
% 1mm Aqg = 1kg/m?
QZZZZ/A@ AmE
s STEEL PLATE ALEHOE
NEOPRENE CUP ==
THREADED ASH or ZEH
Homailz
AEIQLM
. 2E {E Y 2
STEEL CUP o
* FAN PART 22/& Sx7| A 28
STERL WhSHER Z83 FANS A AERE
FANS| HHA HAREZ
LOAD SELECTION GUIDE & DIMENSION
HTR-201 50 1.0 Purple
HTR-202 100 2.0 Brown
HTR-203 150 3.0 Orange
HTR-204 200 50 2 4.0 Green 73 130 130 130 80 20 100 20 60 79 '\210%;(
HTR-205 250 5.0 Red
HTR-206 300 6.0 White
HTR-207 350 7.0 Blue
HTR-208 400 8.0 Black
HTR-209 500 10.0 Yellow
HTR-210 600 12.0 Gray
HTR-211 800 1.0 pack .y
50 2 Black 73 140 130 130 80 20 100 20 60 79 400]
HTR-212 1000 20.0 Oragne

Vibration & Noise Control Products 60 UNISON Engineering Co., Ltd.



97N OIQE & W WE

Neoprene Mounts & Pads —

URM %l 12 ot2E

UNM 0|59l f2Z#l 0t E : HAHSL 2.5mm ~ 20.1Tmm Y S an o o
W y

UWP 2z QtEmE .. e ey B

UWMW Hl2Z# HE| 9Z B g e S e =

)| AL [O}=

HNM 28 4 2Z2 Oi2E : &




URM Xl 12 OI2E
Unison Rubber Mounts

LOAD SELECTION GUIDE & DIMENSION

URM-500 500 3
URM-750 750 3
URM-1000 1000 3
URM-2500 2500 3
URM-5000 5000 3
URM-10000 10000 3

Vibration & Noise Control Products

167

250

333

833

1667

3333

b

am ¢ oz
ol e}

=l
Hu

®
®
]
|

62

H
o
m
oA

]
40

=y
—_
-

T 0
™ N

LT
oy

e}
i

Q'I_l
0x -0

a8

e -y

r

0x

[m

104

130

155

179

204

307

oty

Yoy sE,

T ma A,
44
45
45
45
50
60

W, RUSAIRILICIY )

=— UNISON Engineering Co., Ltd.
OIRE(HE DIRE)= X220 thst 542 Zlist Z4AA
22 HLEE XSS EYUo2ZM i EEMS JHEICE
12 O2Es HETA AIRO| JtsstH &YAl ZAXte|
A7 HLSES 2distet U= AF0| Ut

M20Xx 40 ¢ M12X50 ¢
M20Xx40 ¢ M12X50 £
M24X40 ¢ M16X 60 £
M36X45 ¢ M20X70 ¢
M36X45 ¢ M20X70 ¢
M45X50 ¢ M24 X80 /

UNISON Engineering Co., Ltd.



UNM ol% '?"l |-1|2u31|ﬂ}-8- HHHL 2.5mm~20.1mm U ,C.; U229 /U™y ()
Unison Neoprene Mounts == W\

ISON Engineering Co., Ltd.

Yo nEe BZEIOZ 0|R0{M itz HgiX2|E FEfolC.
2ol H FegHatof thet iy, W=y, Wedol dsta 5t

S WAl Sl= 2. 5mmollAf 20, Tmm7txIS] 01F HEHIS 717l
S5| Mt 7HHOR PHEEHA MRIE 4 ik,

= A% 32|
= AH 52|
" A HE
= 7lE 245 FSH WIS
LOAD SELECTION GUIDE & DIMENSION
UNM-A-25 25 2.5 0.10
UNM-A-50 50 4.1 0.16 60£5 Black 81 41 37 64 1 30 6 M8
UNM-A-100 100 8.5 0.33
UNM-B-100 100 6.8 0.27
UNM-B-150 150 9.0 0.35
T, 200 e N 60£5 Black 102 57 46 80 13 45 6 M10
UNM-B-300 300 14.4 0.57
UNM-C-350 350 11.5 0.45
UNM-C-500 500 15.0 0.59
T P - e 60£5 Black 140 84 66 104 13 65 7 M12
UNM-C-750 750 20.1 0.79

UNM-D-1000 1000 14.1 0.56 60%5 Black = 159 100 66 128 13 85 8 M12
UNM-E-2000 2000 15.0  0.59 60%5 Black = 187 130 69 156 13 113 8 M12
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UWP Y=l }SIH{=

Unison Neoprene Waffle Pads

SUZAANUF D)
\%/ UNISON Engineering Co., Ltd.

FESER

Tl BNE XIXISHE 52001 A0 LS, A, LT, U
S el sith, YBZIHO| E2 0123 0| Fu| KIxIA|
o ojmaly U 522 Fcst MatAl7Iol #F MRINS D2l
of ZAZIOl A2lE AFEH A 12mm HE)AIA 20|
Lt AIBIE ©9]2 DA oL glott S8s| £Exel Frt
2 80| A8 S| E4 HANZ Hu| BEIHIS THYAZICH
RIZ0| A

Homa o s|et B 1A
9lo] Z71E $I5t0 =9k HE ALOIO] 1~2mm THK AE
Z0|E2 A BZE UWMW EFYOE AR EC

HZ2 8=
o ZX7|, WY, WEY|, 257 82 7A=Y TSH
I
245 Holg 7| ZHEREA $HIS
Yoma TRAH SalH EME
A= HS 60t5
L] MPa 18 0|4
MEE % 500 0|4
e 4E Hst HS 10
2N O|xtZIE Bl 9 _
(100+1° C X 70hrs) 1;;5&;2[? A’ 8 KS M
o= |_2|'E /o _40 6518_2006
Sk 1505 pphm
= - =2k 1 40+2 " C =g
LEFAIAH A 25 % gis 7
AlZh: 72 hr
UEHAESE (100° C X 22hr) % 40 0|5t
LOAD RATINGS LOAD RATINGS
UWP-450X450X8 16200 1.3 UWMW-450X450%18 16200 2.6
UWP-400X400X8 12800 1.3 UWMW-400%x400%18 12800 2.6
UWP-350X 350X 8 9800 1.3 UWMW=-350X 350X 18 9800 2.6
UWP-300X300X8 7200 1.3 UWMW-300X300X18 7200 2.6
UWP-250X250X8 5000 1.3 60+5 UWMW-250%X250%18 5000 2.6 60+5
UWP-200X200X8 3200 1.3 UWMW-200%200%18 3200 2.6
UWP-150X 150X 8 1800 1.3 UWMW-150X 150X 18 1800 2.6
UWP-100X100X8 800 1.3 UWMW-100X100X18 800 2.6
UWP-50X50%8 200 1.3 UWMW-50X50%X18 200 2.6
Vibration & Noise Control Products 64
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USWP H2ZHl o 2tS 1=

Unison Super Waffle Pads

s
nyE
Mg
ey 3=
=S oszE
(100£1° C X 70hrs)
AHE Hets
SEgo
==
QEFINE
A
AlZt:

AZHTESE (100" C X 22hr)

LOAD RATINGS (1&)

USWP-450Xx450% 19 8100
USWP-300x300%19 3600
USWP-150X 150X 19 900
USWP-100X100X 19 400

USWP-50X50x19 100

Vibration & Noise Control Products

3.0
3.0
3.0
3.0

3.0

SUZAANUF D)
\% UNISON Engineering Co., Ltd.

ro

rl-IE
0
2 ofw

by

|CH 450><450mm°§ O|R0{X ULt
aHA1= 2.0THK AEE'SEHOIEE 0|8
5 Layersi A5t EME X1 UL},

F

,l:!|
2 e

olr
-

Heod I 7e REzz 749

H2/0| 712 9510] H=QF THE Af0[of 1~2mm THK AZ
AlolE2 M BZsl0f 2, 3, 4, 579 HEZ AL
HZO

ZE MH|F 7|=HEL INERTIA BLOCK 7 &X| &EI&
Z7| Coil Section ¥ Filter Mixing Box Section &%I&

7|EF 245 TSH ¢S

HS 60+5
MPa 18 0]A
% 500 0] At
HS 10
% 9 KS M
% 40 6518-2006
pphm
°C =4
% SER
hr
% 40 0[5
LOAD RATINGS (22)
USWP—450X450x40 8100 6.0
USWP-300X300X40 3600 6.0
USWP-150X150x40 900 6.0 60+5
USWP—100X100X40 400 6.0
USWP—50X50%40 100 6.0
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USP Axal Ij= W2 FUECATILIOEZ)

UNISON Engineering Ci., Lid.

Unison Spring Pad

ok
or
2
iz}
0 oo
oo
i
Y|
T
lo A
oZ
(e
kl
40
=
[l
=
{ l
e
e
o
Py
a

LRt L=8: ¢ Bnke
8 ABYUE F&ADE LA : RQ ADY
B 7|ElRE
T2 AEH) 6-9 2=-10 5-100
CIEg3Igy Q A o
A= =015-025 X =010/} HiZe| 25 —
7 _'1__ .E_ !
s 2 2% © B AH7|A 9 2| W E(Fan, AHU, PumpS)
SHERHY AMy Q o A u HY 2 2
B UM Q o Fa s A8 72 e Au|(FEH) Wl
a8 24 2 z A2 2|A (Press ) A
7} 23 z #
MEC| A
USP - 100 100 '
USP - 200 200 ] ep 30
USP - 400 400
USP - 600 600 100 100 30
USP - 800 800
USP - 1000 1000 5.5 40+5
USP - 1200 1200
USP - 1500 1500 190 120 30
USP - 2000 2000
USP - 2500 2500
USP - 3000 3000
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UPM 4=l j=

Unison Neoprene Pipe Mounts

R

UPM Hij 2 2ZI7] - UPM-U 2E EfY

HHHL 6mm

SUZAANUF D)
\%/ UNISON Engineering Co., Ltd.

HE2 £

Homa noe mHEOR 0j20{F HEHolth ALjel U
SHABI0) T LAATY, H5 N 8
Al 6mm7IxIel #9IZ e meo|c, S5] FEoZ 0I5t 1A

AfEoll 2 atMolo] AX[7F E0|5tet,

=
40
0z
2
O
ol
o
on
o OfM
o
n<-
oo mo -

A
A stol s TN, BEA 52 g3

USWP Hle=# =

=E

2 Load Ratings(50%50
7|1%) : 100~140kgf

A
\

> <> <> ( o o
[1red

[ — ]

HALN

L USWP Hl2 il g =

UPM 7HE Xl MR HME

>

C | — — T ]

L USWP H =8 =

LOAD SELECTION GUIDE & DIMENSION

UPM-U-50 D50 100 110 2 6
UPM-U-65 D65 100 125 2 6
UPM-U-80 D80 100 140 2 6
UPM-U-100 D100 100 165 2 6
UPM-U-125 D125 100 195 2 6
UPM-U-150 D150 120 220 2 6
UPM-U-200 D200 120 270 4 6
UPM-U-250 D250 150 325 4 9
UPM-U-300 D300 150 375 4 9
UPM-U-350 D350 200 415 4 9
UPM-U-400 D400 200 465 4 ©
UPM-U-500 D500 200 580 4 10-9
UPM-U-550 D550 200 630 4 10-9
UPM-U-600 D600 200 690 4 12-9

Vibration & Noise Control Products

UPM L3l 17| M=

100 50 38 3/8" 200 1.037

100 50 38 3/8" 200 1.65

100 50 38 3/8" 200 2.147

100 50 38 1/2" 200 3.218

100 50 38 1/2" 200  4.579

100 100 38 1/2" 400 3.056

100 100 38 1/2" 400  4.871

150 150 38 5/8" 900 1.801

150 150 38 5/8" 900 2.461

200 200 38 5/8" 1600  2.969

200 200 38 5/8" 1600  3.868

200 200 38 6/8" 1600 5.927  A:10t, oHH:Ot
200 200 38 6/8" 2000 5.132  AE:10t, HE:Ot
250 200 38 7/8° 2000 5.968  &E:12t, SHEF:Ot
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UPM Y=l =

Neoprene Pipe Mounts

o

=D

| 3mm(1&), 6mm(2Z)

Wzl
#Hatof ciet Lty

—

)

U

emm7tX[2] HRIE Zt= ZHI0|C},

2aH0|H EX[7H E0

ol

o, SHRe 2LFEE

USWP Hle=# =

=E

tCt.

SFUZLAANUEY )
UNISON Engineering Co., Ltd.

e HAFUOZ 0|RO{ T HEfO|CH L H FH2E

L=y, Hrgo

(O
oh
kl
ol
Of
njo

A

A, 3xA =
£ Load Ratings(50%50
7|1%) : 100~140kgf

ﬁg

4&;

EN

HootM

LOAD SELECTION GUIDE & DIMENSION

UPM-A A D650|5t 150 100
UPM-B B D80~D125 180 100
UPM-C C D150~D200 180 120
UPM-D D D250~D300 230 150
UPM-E E D350~D400 250 200

Vibration & Noise Control Products

L USWP U2zl =

85

110

110

110

ol ofA
@ =~ ﬁ[ —X——= B3
LUSWP Hezi e
UPM W&l 27| MME
19 14
117 75 M10X2 174 100 50
38 24
19 14
147 100 M10X2 174 100 50
38 24
19 14
147 100 M10X2 174 100 100
38 24
19 14
197 100 M10X4 171 150 150
38 24
19 14
219 150 M10Xx4 174 200 200
38 24
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UHNM & HEH OIRE  z=#910~mm (), SUILARILIE ()
Unison High Efficiency Neoprene Mounts

== yNI

R

ON Engineering Co., Ltd.

AZo| 7
I Y > W _ _
* A 158 Yoy 2e
L 50| M 2E o Y=E
=2 O 14 A STEEL PLATE
i 1 ots STEEL PLATE
I [ ] Y |
L a _|
L
L1 M=o
‘ ] UWE
(Fir—zame | 2x7| WHIg
| | 527|438
5 . || D || || : j’iﬁBEIEE TéIE tg&_g
o ? == ZE7HH uE wHIg
Jlet 245 ISH YT
LOAD SELECTION GUIDE & DIMENSION
UHNM-2-250 250 10.0 Black 190 135 165 81 56 11 46.0 4.5 M16Xx30L M10X25L
UHNM-2-600 600 16.0 Black 230 170 200 102 87 13 56.5 4.5 M16Xx30L M10x25L

UHNM-2-1000 1000  16.0 Black 295 230 265 140 105 13 76.5 4.5 M20X40L M12X25L

UHNM-2-2000 2000 16.0 Black 325 265 295 159 131 13 785 4.5  M20X40L M12X25L
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UNISON Engineering
Vibration & Noise
Control Products

E
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NEF N YN

Other Vibration Control Products ==

USS X|ZI 2t=7|
Uni-Flex S3lAlg 24lE} (UFTC, UFTU) ' B S

Ul g b2 stol= o R | N S




USS X|ZI &t=7|

Unison Seismic Snubber

. 713 2ae gy e )

LOAD SELECTION GUIDE & DIMENSION

USS-500 S00 218 180
US5-2000 2000 318 254

Vibration & Noise Control Products

SUZAANUF D)
\%/ UNISON Engineering Co., Ltd.

HE S8

ZE HVAC ol ADg WHAIE sI%E AT RiZe wsolut
2IR0lM HeHE SATIEO0| HVAC B|d MRS o= 0] 32
Tgo=2 QU HVAC Hulo| HIFROIU 7IB0E £& MY B39
0pE0| Wsk=ol, ojuf HVAC HH|e) SPRMolY BES E4+8 ¥
3 USS ZIZ! &&717 FAEZACH T2k HVAC 2IH8E| = 2G, O
Sals E0|U J|YARE 56K SXIY £ US|, YurEoR
HVAC Ztlof X 2A81X| G YTIO0| AT ALEEH] 4~67H HA|

&= 10| Ui A SIct

H=g 74

o H2Ed Gd0] AQSHOIE, SE R HE

152 12 111 1in 10 152 @g13~1e

178 128 128 127 14 178 @15~19
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Uni—Flex 2HIA|E 24lE}

Unison Flexible Connector

ERE
S48DR0l R
of RUNT RE, Y17
QAo Yt 521
Y3t £442 A|LD Uct
xIZo)

Yemal 2ule}

Al

=

KS 10kg f/cm? &2

H=2
4371, d2E, gu
- 50| Ydoh= o
EEEE
NEOPRENE

}%0-'110[':‘ _._lA 7|0|§M-| 7<|
.5kg/cm?, 23.6kg/cm?) &

|. |-EA‘I A}9_|-A‘I gx |_|-|0=1k|()“
|

20kg f/cm?o| EX|

2ol 2

LIS 74
30|

X ol L7H S0 HEHY
Ol EHol 20 ATt
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FUZLAANUEY )
UNISON Engineering Co., Ltd.

LOAD SELECTION GUIDE & DIMENSION

UFTC-40

UFTC-50

UFTC-65

UFTC-80

UFTC-100
UFTC-125
UFTC-150
UFTC-200
UFTC-250
UFTC-300
UFTC-350
UFTC-400
UFTC-450
UFTC-500
UFTC-550
UFTC-600

40

50

65

80

100
125
150
200
250
300
350
400
450
500
550
600

180
180
180
180
180
180
180
220
220
220
260
250
250
250
250
250

13 16 30°
13 16 30°
13 22 30°
19 22 30°
19 22 29°
19 22 24
19 22 20°
19 22 15°
%8 22 32 18°
22 32 11°
22 32 11°
22 32 11°
22 32 11°
22 32 11°
22 32 11°
22 32 1°

Note : UFTC-400~600<2 Single Ball Type, Order Made ME!.
* 40|5{& At £+ 5%

Zch 23

Y0t 2 H [ CR control Rods &%

(kg/cm?)
5
e
N6
%
Do
20 &
i
o
X |
N I ®
&
e 5
A, =
Cy
15 ™~ “S
10 - s
o o o o o

x| =

RE(2EA)
HE (88A)

EIPN (4EA)

D29LA (4EA)

UFTC Connectors Installed in Unanchored
Piping or Connected to Isolated Equipment
Must Have Control Rods when the Pressure
is Higher than —

+ Pipe Size 40mm-200mm : 17.5kg/cm?
* Pipe Size 250mm-600mm : 23.6kg/cm?

LOAD SELECTION GUIDE & DIMENSION

UFTU-20
UFTU-25
UFTU-32
UFTU-40
UFTU-50

73

20
25
32
40
50

180

#ynexLe 25 x21
Tube Max Min
M Chloroprene(Neoprene) 107°C -29°C
] EPDM(Nordel) 121°C -34°C
[] Hypalon 107°C -23°C
[ Natural Rubber 82°C -29°C
19 6 16 25°

UNISON Engineering Co., Ltd.



Uni—Flex S3IA|E Z4lE}

Unison Flexible Connector

U

SFUZLAANUEY )
UNISON Engineering Co., Ltd.

Note : Control Rod 400~6002 &

A Ex| At

Vibration & Noise Control Products

74

PROPERTY HAPALON NEOPRENE NORDWEL (EPDM)

Adhesion to Fabrics Good Excellent Good

Tear Resistance Excellent Excellent Excellent

Abrasion Resistance Excellent Excellent Excellent

Permeability to Gases Low Low Fair

ACID RESISTANCE

Dilute Excellent Excellent Excellent

Concentrated Very Good Good Poor

SOLVENT RESISTANCE

Aliphatic hydrocarbons Good Good Poor

Aromatic hydrocarbons Poor Fair Poor

Oxygenated(Ketones, etc.) Poor Poor Good

RESISTANCE TO:

Swelling in Lubrication Qil Good Good Poor

Oil and Gasoling Fair Good Poor

Animal & Vegetable Oil Good Good Good

Water Absorption Good Good Good

Oxidation Excellent Excellent Excellent

Ozone Outstanding Excellent Outstanding

Sunlight Aging Outstanding Very Good Outstanding

Heat Aging Excellent Excellent Excellent

Heat Good Good Excellent

Cold Good Good Excellent

Control Rod #4 (B F& 25¢))

UFTC-40~65 9 M16x350 / M16 9 M16x350 / M16
UFTC-80~100 9 M16x350 / M16 9 M20x400 / M20
UFTC-125~200 9 M20x400 / M20 9 M22x400 / M22
UFTC-250~300 9 M20x400 / M22 9 M24x400 / M24
UFTC-350 9 M20x400 / M22 9 M30x500 / M30
UFTC-400~600 9 M20x500 / M22 9 M30x500 / M30

UNISON Engineering Co., Ltd.



UADA Ijo|=¥7} & 710|E= ), SULARILIIE D
Unison All-Directional Anchor ===" UNISON Engincering Co., Ltd.

I e

ng
_>«|'_|
ri
a
4> olo

Hema fa AZsols, 2E 9 4E

SET BOLT

A <

25 75 75

40 75 75
50 75 75
65 200 75
80 200 75
100 200 75
125 200 75

150 350 200

200 350 200
250 350 200

o 300 600 200

< 9 350 600 350
400 600 350

450 800 350

500 800 350

600 30

650 samrpt 600

700 278, 600

750 600

Jto|=Ht

c-ad
(48|

LOAD SELECTION GUIDE & DIMENSION

UADA-T5 200 1.9 0.07 75 116 75 75 12 M10x 80/
UADA-200 1300 5.2 0.2 103 191 100 103 17 M16x 100/
UADA-350 5400 1.9 0.46 1562 178 156 152 20 M20x 100/
UADA-600 13600 12.3 0.48 229 282 250 229 32 M24x 1201
UADA-800 22700 12.3 0.48 279 338 300 279 38 M30x 150/

Vibration & Noise Control Products 75 UNISON Engineering Co., Ltd.



100
125
150
200
250
300
350
400
500
600

225

23

ol-—mo| = 2=

25
Z X
—Cc-thd

1

28
34
43
49
61
75
89
114
140
165
216
267
319
356
407
508

260
270
280
290
310
350
390
460
490
560
610
710
750
790
940
1150
1250

© © © OO OO O OO OO O O

o o o NN N @

D OO OO OO OO OO OO OO OO OO O O O

SN (T N
oo N @

38
38
38
38
38
38
38
50
50
65
65
75
75
75
90
90
90

Vibration & Noise Control Products

38
38
38
38
38
38
38
50
50
65
65
75
75
75
90
90
90

(Bl

mm)

M12X50 /
M12X50 ]
M12X50 ]
M12X50 /
M12X50 /
M12X50 /
M12x50 /
M14X70 [
M14X70 [
M16X75 ]
M16X75 [
M18X80 /
M20X90 /
M20X90 /
M24x120 [
M24%x120 |
M24%x120 |

UADA 7to| = g+x17|

U

L — 22X

L—7t0| =8HDImm)

76
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i, I ¥..N - ST s 5 o1 o4
IZ [ I': -}jUL\OII‘JA 7}0%5 Y| E% 5 ”_“ F :Lﬁ[;);\‘ BIII=TE ]
M | B 8
,43 [SL\ i ) 3 & i e
= o ”L Jm ;~vm”:: SN " 1
T = = TR
iEOV::
| h?: 7}0|I: HFII AFk"E | PI'I__ 7}0': I:é}l_l I'k"E
(7t01=H} EFRY) (MCH} Eted)
HOLE(Z E77{+5mm)
;] [y ] 7NN
VY v VYV
v
H__am g f% T am
o —H—H f 1
TR W W WGP
ol ded T e ml
S (2l mm)
20 23 20 260 6 6 38 38 MI12Xx50/
25 29 20 270 6 6 38 38 Mi12x50/
32 35 20 280 6 6 38 38 Mi12x50/
40 41 25 290 6 6 38 38 Mi12x50/
50 54 25 310 6 6 38 38 Mi12x50/
65 67 25 350 6 6 38 38 Mi12x50/
80 80 25 390 6 6 38 38 M12x50/
100 105 30 460 9 9 50 50 M16X75/
125 130 30 490 9 9 50 50 M16X75]/
150 156 30 560 9 9 65 65 MI16X75]/
200 206 30 610 11 11 65 65 MI16X75]
1. PIPE CLAMP Z0|= $& PIT ZZ0j w2t 207t 23E 4 Us
2.T1, W1 : Y7t Ao2lE ZHIZ /T2 W2 : J7l0|=8 ST

UNISON Engineering Co., Ltd.
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f bl 2+ EtAZE KS D 3562 (sch#40)

1,050 1066.8 19.1 1028.7 491 1 830.7 0.0 1,321.8 1,586
900 914.4 19.1 876.3 419.7 602.8 0.0 1,022.5 1,227
800 812.8 17.5 777.8 342.3 475.0 0.0 817.3 981
700 711.2 19.1 673.1 324.4 355.7 0.0 680.1 816
600 609.6 17.5 574.6 254.7 259.2 0.0 513.9 617
500 508.0 15.1 477.8 182.9 179.2 0.0 362.1 435
450 457.2 14.3 428.6 1565.9 144.2 0.0 300.1 360
400 406.4 12.7 381.0 123.2 114.0 0.0 237.2 285
350 355.6 11.1 333.4 94.3 87.3 0.0 181.6 218
300 318.5 10.3 297.9 78.3 69.7 0.0 148.0 178
250 267.4 9.3 248.8 59.2 48.6 0.0 107.8 129
200 216.3 8.20 199.9 42 1 31.4 0.0 73.5 88
150 165.2 7.10 151.0 27.7 17.9 0.0 45.6 55
125 139.8 6.60 126.6 21.7 12.6 0.0 34.3 41
100 114.3 6.00 102.3 16.0 8.2 0.0 24.2 29
80 89.1 5.50 78.1 11.3 4.8 0.0 16.1 19

65 76.3 5.20 65.9 9.1 3.4 0.0 12.5 15

50 60.5 3.90 52.7 5.4 2.2 0.0 7.6 9

40 48.6 3.70 41.2 4.1 1.3 0.0 5.4 7

32 42.7 3.60 35.5 3.5 1.0 0.0 4.5 5

25 34.0 3.40 27.2 2.6 0.6 0.0 3.2 4
HiZHS EtAZE KS D 3507

1,000 1016.0 9.5 996.9 236.0 780.2 0.0 1,016.2 1,219
900 914.4 9.5 895.3 212.0 629.3 0.0 841.3 1,010
800 812.8 9.5 793.7 188.0 494.6 0.0 682.6 819
700 711.2 9.5 692.1 164.0 376.1 0.0 540.1 648
600 609.6 9.8 590.5 141.0 273.8 0.0 414.8 498
500 508.0 7.9 492.2 97.4 190.2 0.0 287.6 345
450 457.2 7.9 441.4 87.5 1562.9 0.0 240.4 289
400 406.4 7.9 390.6 77.6 119.8 0.0 197.4 237
350 355.6 7.6 340.4 65.2 91.0 0.0 156.2 187
300 318.5 7.0 304.5 53.8 72.8 0.0 126.6 152
250 267.4 6.4 254.6 41.2 50.9 0.0 92.1 111
200 216.3 5.85 204.6 30.4 32.9 0.0 63.3 76
150 165.2 4.85 165.5 19.2 19.0 0.0 38.2 46
125 139.8 4.85 130.1 16.1 13.3 0.0 29.4 35
100 114.3 4.50 105.3 12.2 8.7 0.0 20.9 25

80 89.1 4.05 81.0 8.5 5.2 0.0 13.6 16
65 76.3 3.65 69.0 6.3 3.7 0.0 10.1 12
50 60.5 3.65 53.2 5.1 2.2 0.0 7.3 9
40 48.6 3.25 42 1 3.6 1.4 0.0 5.0 6
32 42.7 3.25 36.2 3.2 1.0 0.0 4.2 9
25 34.0 3.25 27.5 2.5 0.6 0.0 3.0 4
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4
oh

32 L-TYPE KS D 5301

250 257.18 6.35 244.5 44.70 46.9 2.42 94.0 113
200 206.38 5.08 196.2 28.70 30.2 1.94 60.9 73
150 155.58 3.56 148.5 15.20 17.3 1.47 34.0 41
125 130.18 3.18 123.8 11.30 12.0 1.23 24.6 29
100 104.78 2.79 99.2 7.99 7.7 0.99 16.7 20
80 79.38 2.29 74.8 4.96 4.4 0.75 10.1 12
65 66.68 2.03 62.6 3.69 3.1 0.63 7.4 9
50 53.98 1.78 50.4 2.61 2.0 0.51 5.1 6
40 41.28 1.52 38.2 1.70 1.1 0.39 3.2 4
32 34.92 1.40 32.1 1.32 0.8 0.33 2.5 3
25 28.58 1.27 26.0 0.97 0.5 0.27 1.8 2

a2 K-TYPE KS D 5301

200 206.38 6.88 192.6 38.60 29.1 1.94 69.7 84
150 155.58 4.88 145.8 20.70 16.7 1.47 38.9 47
125 130.18 4.06 122.1 14.40 1.7 1.23 27.3 33
100 104.78 3.40 98.0 9.68 7.5 0.99 18.2 22
80 79.38 2.77 73.8 5.96 4.3 0.75 11.0 13
65 66.68 2.4 61.9 4.35 3.0 0.63 8.0 10
50 53.98 2.11 49.8 3.07 1.9 0.51 5.5 7
40 41.28 1.83 37.6 2.03 1.1 0.39 3.5 4
32 34.92 1.65 31.6 1.54 0.8 0.33 2.7 3
25 28.58 1.65 25.3 1.25 0.5 0.27 2.0 2

STS2 KSD 3576(sch40)

400 406.4 12.7 381.0 125.0 114.0 3.06 242.0 290
350 355.6 11.1 333.4 SO 87.3 2.68 185.8 223
300 318.5 10.3 297.9 79.6 69.7 2.40 151.7 182
250 267.4 9.3 248.8 60.2 48.6 2.02 110.8 133
200 216.3 8.2 18199 42.8 31.4 1.63 75.8 91
150 165.2 7.1 151.0 28.1 17.9 1.24 47.2 57
125 139.8 6.6 126.6 22.0 12.6 1.05 35.6 43
100 114.3 6.0 102.3 16.3 8.2 0.86 25.4 30
80 89.1 9.8 78.1 11.5 4.8 0.67 17.0 20
65 76.3 5.2 65.9 9.27 3.4 0.57 13.3 16
50 60.5 319 52.7 5.53 2.2 0.46 8.2 10
40 48.6 3.7 41.2 4.16 1.3 0.37 5.9 7
32 42.7 3.6 35.5 3.53 1.0 0.32 4.8 6
25 34.0 3.4 27.2 2.61 0.6 0.26 3.4 4
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UAS ojojAa=2

Unison Air Spring

Vertical Load (kgf)

Max Height 145mm
Min Height 56mm
DesignHeight 120mm
Load Range 500~1,300kgf
Pressure Range 3~7kgf/cm

Vibration & Noise Control Products

255mm
80mm
219mm
500~1,300kgf
3~7kgf/cm

HZ2

> ne HL Ao
<2 mo B

Roag

HZ2
Ag, MsHEA U ZUAE 2T Floating System
£74 4 XX|(Die Cushion, Press Cushion)
A7, MXI7[AS HMEHR|, E2t HY, Z40lS X &
7At|olof HRIQ X MO, HMHEX|, ZH0|5 X &
[DIMENSION]
Internal Pressure Versus Vertical Load of Air Spring
1500 ;
1250 /@//@
1000 /@/
750 )/@'
500 @
—O—UAS-181
250
—"—UAS-182
0 H H
2 3 4 5 6 7 8
Internal Pressure (kgf/cm?2)
80 UNISON Engineering Co., Ltd.
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USNP EhAJHEX]

Uuison Structure Neoprene Pad

U

SUZLAANUIY T
UNISON Engineering Co., Ltd.

= X|X[stE0| =21 240| SiCt
FX|22[7t 0lsotn MX|7t ZHESICE
X|X|5t5 tton O|&fe| TotE EE0| MEIts
Qo HAXANME Hst, Lst =Ix| Yt
M=Z2 8
r, 271 2 ZHI|A
e | x|sr’g 2 X|EtSsh XS RHRIXH
’ " 7152 o D% x| wRe
M=l 74
B Steel Reinforcing Plates
M Cover Rubber
I Internal Rubber Layers
Bottom Mounting Plate
XM EtME Mpa 07+0.15 07015 KS M 6617
P Hs 50+5 505 KS M 6617
MEE % 5000|4F 5000|4 KS M 6617
olxtZtE Mpa 50|14  150|AF  KS M 6617
SAE BRTITSHHEE % -50~ + 50
= Al — KS M 6617
(OCX700)  ARE B % —500|5t
USHATHEE (70°C X 22hr) % 150]5} KS M 6517
LHRZM (100pphm X 30% AlE X 40°C X 9%6hr) &< AUS A KS M 6518
Ly st o —-40°Cel A= &0l KS M 6676
LH4=A (Ak2 X 168hr) % 20|35} KS M 6618
LOAD SELECTION GUIDE & DIMENSION
HSP — 100 X 200 30 4 16 24 8 3 2 3
HSP — 200 X 300 4 74 24 48 8 3 3 6
HSP — 200 X 400 41 74 24 48 8 3 3 6
HSP — 300 X 400 57 105 36 72 12 4 3 6
HSP — 300 X 500 57 105 36 72 12 4 3 6
HSP — 400 X 400 60 60 36 48 8~12 4 2 4
SFHY MEs= ST Ao 2t HE ME Y 2 US.
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UAM 0Ol|0{0I2E

Unison Air Mount

SFUZSAANUEY )
UNISON Engineering Co., Ltd.

U

HZ2
B7| FUH(@2~bkgl/cm2) HE LTI
NRTSHIE 25~95Hz2 MES A DTS0| EHEst 85 29
IF=ER J|A o FF, 7I=E Non-SlipHt A7 =2ER
HME2 D2(Neoprene)2t 2422 TLME|H, 7| YEACR
g0l A2 2felo] 2y, Etolof 7| FY7IZ S7|1F Y0l
’ts

M =2l
U 7AREYA & BE sl 5) 4 olS0| 2 2u|e SAEA
71, SE/AEEHY HISEA
2™ 7IAEEL 37| Y=7| 8)2f TUSEA
SZ7| H YT v TSEA

[UAM HQ| HAE Za} Ja=]

Sy~ DFIPLACT MT ¢f CRAldSD WD DECLACRARINT o ST 1T
B = bite ekl L O -

3 ! - -
; 0 e 2 N 5 1 ]
- ME 2& #ol= —10T~80THS it i ;] = i e 8
- 129 24 7|2 M S0| AIBEE ZP e - o
Sii2 AF8SH MES H3sfor aict - S "
- A2o| ofA, ZAZXE Rofl MEBHCH R e o i e
: - S
- S2H9 Hs otYN R ZMo| 9x| g P : N
ol Mu[o| 1= YA BRI Hel 52§ i .
Zefsfor sto €A JIE BARIS S ¢ | L |
stojot sict u g S -
| B s 19 : T
I T e e F e L -
LOAD SELECTION GUIDE & DIMENSION
UAM-50 20~60 3 +3 6.3~9.2 ©76.3 @36 65 5.2 110 80 M10 212 0.55
UAM-100  90~300 6 +3 4.6~6.8 ¢114.3 @64 65 5.2 140 110 M12 212 1.40
UAM-150  100~500 6 +5 3.7%5.9 ©9165.2 @82 95 7 200 160 M16 213 3.70
UAM-200 280~1,100 6 +5 3.5~5.7 ¢216.5 @124 95 7 250 200 M16 215 6.50
UAM-300 1,000~3,000 6 +5 2.5~3.7 9355.6 ©204 95 7 390 330 M20 215 141
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A o
Unison Shock Mount

SFUZSAANUEY )
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U

H=Z2| 7
IRTSPTL 5~7HO| He|2 T30 Y MFM XSS
XMoo=z H|of
s ¥ 5242 SAo| Mzste 1F OI2E
SZst5 Al 2 Ho st SA0HR| M
3% WYko| ZMoR pudle iy St
A HrIgo = 80| B0[8
HZ2o| X
ZE AAE dH| Yzl
Bin Hopper, Compressor, Blower and Motor, Vibration Screen
59 54 g5
MEtE "o MXEH 2F
' 0I5 7l AAHO| BIROI2E X
LOAD SELECTION GUIDE & DIMENSION
USM-250A 130 10 13 45 M16
USM-250B 180 10 18 55 120 86 80 5 0P 09 1.2~1.5 0.7
USM-250C 230 10 23 65 '
USM-500A 400 15 27 45 M2
USM-500B 550 15 37 55 172 129 115.5 - 13  1.2~1.3 2.2
2.5P
USM-500C 700 15 47 65 °
% MX
- &AE 2E HolE —40TC~57CHE
- 129 &, 7§ M 50| AIBEe= E2 HBHNE MEotH MES EZsHof Stot,
- &29 A, HESH o MFSCH
- 5|8HE, 2utef oYM, B 49 x| ¥ MH|Q| JtEut HXIA| it HE| S I2sio o2 YAt 7|&
ARt Fo| stofoF StCh

Vibration & Noise Control Products

83

UNISON Engineering Co., Ltd.



UWD Hij & 237

Unison Wire Damper
Attachment

Extension Rod

Wire

Mounting Bar

Mounting Block

Spherical Bearing

— —
ﬂ‘% i 1 %
=

LOAD SELECTION GUIDE & DIMENSION

24 (10,880)

12 (5,400)

6 (2,800)

3(1,400)

Vibration & Noise Control Products

18.0/2650
27.5/5300
54/10500
14 /2600
23/4460
28 /5300
7/1310
9/ 1750
14/ 2650
28 /2300
3.5/ 660
7/1320
14 /2700

HE 744
Wire
Mounting Block

U

SFUZLAAIUEY )
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Extension Rod
Spherical Bearing

84

Mounting Bar Attachment
Mg £3
DXIEE 60%0|4 XX
Hi2t-AH| 2 ALB S S
ZASE HME TUHIE2| 50%0(4 HA
s AR MH[Q M =HE
2 Ts A
HEo M &
WA B0 PHHL 51BstE RSO ol WM
ST F0|n, BB A M A HBAS BE5H7| s AR
E
N 0
I\ — =5
<=1 Sl : -
F . [ ‘;:
i
=B ¢
110 2060 508
220 1720 408
440 1445 310
110.0 1485 365
170.0 A AR HA AR
220.0 1275 285
55.0 1320 400
72.0 1200 310
110.0 1140 270
220.0 940 185
28.0 1330 390
56.0 925 230
112.0 920 185
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TMD SZAZUSIIT|
Tuned Mass Damper(Dynamic Absorber)

-

Time Data
02 T T
| ——TMD (%) |

Amplitde[més?]

SUZSAANUAIY )
UNISON Engineering Co., Ltd.

U

>
il
-4
0x

S|
=

OETee  T3s  ao a5 8o
Time{sec)
[TMD MX|
LOAD SELECTION GUIDE & DIMENSION
Dynamic mass(kg) 230
Size(m) 850x600x170H
Natural Frequency(Hz) 2~3.5Hz
Damping ratio (%) 5~7%
Using temperature(C) 0~35C
Application temperature 10~30C
Design life 30years

Vibration & Noise Control Products
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SEWIE m k, C 2 740 UeH, FHUSA 40
O|Ests UCEM k= ZY AZP0| MEHD, C= HH0|
2 ¢S MET

=2 8=

HEE0 MEEl= TMDE UEQ A3}, Mhetate mat XS0
FHost 22X ZHME JHXA ==l 0|2 siZstr| flah Ex
UBAE Fotote dHez FXSA S EYFLI+E FE6H0
ISE MASCH TEUE AR HX|, 2HE 42 Mx|, Ct2[9
YR QL 27t FEUX|HE, Suo FUXH, FE +2=2Y
S22 SYUXHE Y ENYZCO| A HHYTIZE X|™Ho| MX|Z/H
Bot3, X% otF, 2dstE, A 0S5t 9 2ES MUt
x| S
m: & XS AAE Mass®| 1 ~ 5%
C: XX H#HY2 10~ 20%
= A 1 50% 0|4
HE £A : 40 ~4,500kg
IS4 1 2~15Hz
Frequency Data
0.08 v T T = o e e e e,
| i TR §
0.07 | } | =Ty |
0055168l 5. 35Hz)
0.06 D.R{1.T4%) L
Z oos| -
B i
., 0.04 1 4
“ p.o3
o.02 - J
0.02092gal[4.99Hz)
0.01 O.R{H.E5%) E
0.00 . L i :
40 45 B0 EE &0 6.5
Frequency[Hz]
< H|w]
270~350 270~500
850x600x200H 850x600x250H
4.5~6.0Hz 4.5~12Hz
5~7% 5~10%
0Cc~35C 0Cc~35C
10~30C 10~30C
30years 30years

UNISON Engineering Co., Ltd.
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UNISON Engineering Co., Ltd.

= 0 01T

3

A\ |
q a
USWP Ul 2= 3l 1 =-19 thk

(DEF: 3 mm)

SCREW d&7|

((—t
s | -
N8

CONTROL ROD
UNI-FLEX 24 Et
al G
lﬂL coo ==
+ T I+ T +
+ +[+ ++ + +
r_§ (== = %,—‘
a4 4 N < < . ‘ . <
USWP =3 o=
(DEF : 3mm)
3Z7|
NIATAL NIATALI
D <
//_ A C/J\
NN Ny (]
2= CRIFS = @fﬁ
2
=== Y
= | 3
I ||| i —
|—4—§ A AAE == EF< == (== (== — > ? — EE'_\
< 4 4 4 < < 4 a
L—HSM AZ3 9zl7| |— USWP H|l2Z@l THE-19thk. or UHNM &€ HZ# 0IRE
(DEF : 25mm)
(DEF : 50mm)
UNISON Engineering Co., Ltd
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O
A

suUuzsAanu (%)
o H I 'O—I tél.lx_l OﬂklE \%/ UNISON Engineerin(g)-glo%., Ltd.

0%

N

om
02
(]
me
oE!
[=]

o
<

abo| = X|X|cf

BMB &7l Hjoj~
/ BaplE

[Q
|

o
o
N EEES OSM 228 7|
O_Ed_ (DEF : 25 mm)
3 < a4
ele | 3 <4 a4 J
= ® = e
\—RSM Az ubrg|
(DEF : 50mm)
CIC} 1T C} 1T
CHoh Ho Cjot Ho
CONTROL ROD
CONTROL ROD
UNI-FLEX 24 E}
UNI-FLEX 2U et
Ak
(5 anr—id | ol x4 (= _
- 27l #oj& N ¢
— [ BMB 3l Hlo| O id
L T T n BMB 7l Ho|A
( — saple SN
o o ol C 1 sapE
o o -3
o ° Jrx TN ° OSH A2 w7 g o °
S - = (DEF : 25 mm) 5 ° @ ° OSM AZ 17|
= 4 / \ i 4 =i 3 (DEF : 25 mm)
— a A4 ) 4 “ a / ? hd
_ \_ — < 4 4
2y 23S E) wzya— L aasswzxnes
- = _ B
WA 0|X| oflo 2 A23 INLINE ™
UNSH A2 87|
B =
E = - (DEF : 25mm) -
JI“_”B #rtze
. ==/ ETED £

N

T e

C-H oty

\_::_)

l(JE')“F[‘AF 25 mm) /
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Isolated Floors . Wall & Ceillings System

Vibration & Noise Control Products

UBM Z2|[EF I{E
UCR Y{l2=# jHE
UEM EPDM THE
UDS HIZl AlE
UDT M| %! Ef|o|=
UPEESH (&3 &
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0|= HE 2 & - ZHA|AH B2, SULAFTILIOIY
Isolated Floors - Walls & Ceilings

=— UNISON Engineering Co., Ltd.

Why not use the

UNISON

ISOLATED FLOORS, WALLS &
CEILING SYSTEM

UHIM 28 M AJAH

A 3715 015 Hi NAY

FNM 128 S210|2C Bl AlAY

0| AlAH

0|STE AlAH

FOR

TEM Y 7|ANC AS Y TSRIT
M3 U TN AS Y HSAIE
2% Y TV STUDIO2| A8 ¥ FISxHE
5|04 o SofEto| AS U RIS
FYA U E4X(S(VIPA)Q| A8 U HSAIE
STOP!

NOISE & VIBRATION PROBLEMS

Vibration & Noise Control Products 92 UNISON Engineering Co., Ltd.



0|= HE 2 & - ZHA|AH U2, SUSATLINY (T
Isolated Floors - Walls & Ceilings == UNISON Engineering Co., Ltd.

COMPLETE SYSTEM — 1|8 X}t

S5 olol2m3 w/ddsay § ¢ |

ololzzattF

Test 1 - FLOOR JACK UP ONLY Test 2 - COMPLETE SYSTEM
63 32 39 40 43 63 32 50 52 56
125 8¢ 44 44 47 125 39 57 60 63
250 45 47 48 50 250 45 67 69 72
500 50 58 59 60 500 50 78 80 82
1K 52 68 68 69 1K 52 88 88 87
2K 60 75 75 77 2K 60 97 101 97
4K 68 87 90 91 4K 68 105 106 104
STC 54 61 61 63 SI6 54 76 79 82
INR = 17 il 7 +18 INR = 17 il 7 +18

Vibration & Noise Control Products 93 UNISON Engineering Co., Ltd.



O|= Hf=h 2 A|AE] ), SULATILIOE T
Unison Jack-up Floating Floor System === UNISON Engincering Co., Ltd.

B 2A2xEHSOUND ISOLATION)

Q& MA AAH(ZF2|E E2E 220 A|AEH! : Concrete Floating Floor System)2 &4 4l 7|AA LHol| A &M5t=
A30| 7|12 HZEI2|E £2tEE Fofot] 528 AIRA ¥ 3|oM | 7|Et EMXIY0 A20| MEE= W2 WXlot7| s 7|
Z MAZEF2|E £2E0| 50mm S 2715(Air Gap)zt 100mm S/Q| MZZF2|E £2IHE S0 ZXA0|L 7|4
Aol M HME= AZO| ENRAME |2 XHESH| I8 AJA”I0|CY

FISXIEHVIBRATION ISOLATION)

e, XISt 28 S22REH JtelXls & TS A= 7|1AZH(SZ7, 8, B2 3)of

£ ArHoll of2str| flol ZSEUHH|I7F X2 HEE H2|A7IE2M 229

EL £ XI&EXo 2 |XIstaAt UNISON Jack—UP SYSTEM(UIM)E AFESICH, O] AJAEI0 ALSE Z
o= Hemd a2 28E UIM MOUNTSZH ATt

= S6t7| Ysll FLOATING FLOOR/JACK UP SYSTEM
foll 7t 2 EM7E e tdelts dR7tzME
A SARE SE5| HE M7 =[0foF & Zo|Tt.

1. 712 22 232|E 222 £E(1/100)8 RXIAZICH

2. 9 E= Z32|E 72 F2A7|7] Yol FHAZ|ZEEH00|AF A 150mmHX20mmK)S 22Tt

3. 0.08t 7o HIES 27 ZiCt. (HI'Ent HIE Q| HZE2 TAH|O|Z2 OfZX{2[stct.)

4. SA=Fof 25 M 0t2ES AR AR HEZ HAIR CH2 MY OI2ES 2R3

5. AA=H gt IS HiZelCt.

6. 100mm FH2| 222 ES EHERIC, (YH47]2H 162 0[4)

7. MY O2E 4R 2| DR0PHE MrHet otE AIREEE 20

8. AT ZE0 MUS20IHE 7IHM A7 Yoz 233 S8 = 1/23H ditH2 S MY 0t2EQ| S Mgt U3
MAE S22 HES CHAl B SRI5HA =T 50mm S7150] FY=0f A UCt

9. MYUE E20{7t Ya|E U2 FHAL| 2T HIES & OrZX 2[5t 10mm FA2] HBEZ FUX 2|t

0|& HI Jack—Up Mounts AX| &M=

H]'2(0.08 thk.—24)

M o2 E

=2iolH 2™ 0= HIE 45 2=

Vibration & Noise Control Products 94 UNISON Engineering Co., Ltd.



0| HEch el AJAR)
Unison Jack-up Floating Floor System

U

ARME F=

SFUZLAANUEY )
UNISON Engineering Co., Ltd.

N ABtE 32 (W20xH10)
e 614(0.08 thk.-2%) 20, yeteaz - o
FHAR|H (USE) = e s==Tc MY o2 E el o2 E
ool 2 F 3 (W20-20K) bld 4 4 Ll
o|& oz (AES) (0.08 thk.-2&) o| & otz Jf————————— @\ 21N
[ | A=52) @150~250
2 o
\ «
= h S o !
| o EE 2 3
= Q)
el
N <« b T
<4 v 4
I I T EE Bl I
p B 4 L T TT
ofo|2E 3 (W20-20K)
B AN ARZ MHE AREZ HIZ=(D10) SIFAEZ HiZ=(D13)

FZ(By Others)
o|Fold (HER)

E2f|¢l(By Others)

0|z opzt
/ @=g)
= 2} o
puCT = fj
o
. . T 1\
F# Z2|4 (By Others) 4 g N
ofo|&E 3 2lr2f 0] (By Others) ol = ot T ZH
(By Others)
HE 29| M= =32l 22| ANE O|Z 22| ANE=
o -
SZ4 H7[AL BE/ME AR dMz
7 < a4 “ a ¥ < <
) < 4 a a
“ a P 4 N < a
s GIW(50T)+G/C
l l 3 0.68 Z(1001)
| S | | 3 G/W(50T)+G/C
E | | E 1B Z=X(2001)
s HTR SEAUB Wx)7| 3
< | «] (DEF : 50 MM) | e
| B H El:
: I I 3
| S | | 3
e &
| 2 | | 3
8 g
_‘ gl
b3
Luu Hejoies= USWP | =& = =(19thk) —I

T EST X EME

Vibration & Noise Control Products

UNISON Engineering Co., Ltd.



UJM ] A|AE] ), SULATILIOIE T
Unison Jack-up Floating Floor System ==="UNISON Engineering Co., Ltd.

HZd n2A|H 22|M EME

Dynamic Stiffness & Frequency Curves

g= HS 60+5 20
olaze MPa 180/ ERT ™S
i % 500004 g g ™~
ey | oo HS 10 5 A ~—
=IAIE O|xtZIE 5 T I
(100+1°Cx “°°%E St % -35 KS M s . —
i) AlZtE H3le % —40 6518- %
To&E C2E 0 2006 i o
Sk 50%5 pphm 2
@©
2540+ ° S
oETeE 02 C 22 5 i 2 3 4 5 6 7 8 9 10 12
Mz 25 % M= X Static Deflection (mm)
Alzt =72 hr
AFHTLEZE (100 ° C x 22hr) % 40 0|3}

UJM LOAD SELECTION GUIDE & DIMENSION

UJM-A-300 300 8.0 0.3 Black/Red

605 Black 118 140 50 100~150 C+D
UJM-A-650 650 8.0 0.3 Black/White

Vibration & Noise Control Products 96 UNISON Engineering Co., Ltd.



UHIM 1S5 e A[AH ), SULATILIOIY T
Unison High Efficiency Jack-up Floating Floor System S IR ey B

(E.P Er2)
UHJM-500 9| HAE Zat Jajz

L L S I i X‘“%Q' EIOI
't ZRA Y 7|74 OIF X|20] OITHE, HRlo| WAl &
: &4 UM S 2K/ 4O 188 MY AlAH
. S AIB5I0] A2 U 7S, £70| M2 W3}
e THSO s Fakxolct
2o : TRIES 4 5Hz 0|5t9] MZo|ct

- ; IR HE 5 71Y 80| £2 12mmel HZ2 Zn
R Q101 H0fct 8l STHE LEpACH
nE

50| 2% BE
olgze MPa 24 0[4 uag HeuH otzE
ANEE % 570 0|4
N A=A} HS 10
© = — K M
(100£1° C X olgzzwslg % 35 6;8_ H=Zo| 82
70hrs) NEE B35S % 40
LoE OeE o 2006
SE:50£5  pphm 2 AH0| U= XY, 7|AHQ 0|5 HIE Y
- _ 2% 1402 °C | FAD TRAl O Al = } HEX|R
LERHAIH AE 05 = o2 7 WEZ SEH H 7IAE2 0|5 HIE YEIE
T 205 FNEE ZEH Y J|AAC| 0)F Hict WHIg
AFHFEZE (100° C X 20hr) % 40 Olst
UJM LOAD SELECTION GUIDE & DIMENSION +DIMENSION P9612] 1281
UHIM-A-250 250 12.0 0.47 55+5 Black/Red
Black 118 140 50 100~150 C+D
UHJM-A-500 500 12.0 0.47 55+5 Black/White

* Note | HX|MEE O|SHE MY O2E AXYME EZE(p.94)

Vibration & Noise Control Products 97 UNISON Engineering Co., Ltd.



USIM I1&8 Az ZHH A|AH 82 RUSATILIOIH )
Unison Spring Jack—up Floatlng Floor System S==" UNISON Engincering Co., Lid.

USIM HZE 74

M|
0 SEA S JIAA QZ XF0| FAHE, HH +E4,
‘5o HUMH S ZLX|G0 Z2 158 ALY M AJAH
e = M3t A2 % 25, 49 deES UX|et
s 15E Yz ORE » TH S0l thsh Sp=o|C.
N mm s DRSS 4.5Hz 0[5k, A|ARIS ML 15mmE
— S H&0| 45tCt. (500kg 1type 7|&)
" oted = TF 35mm 37|15, 100mme| BZE32|E S2tEE TAEC

2
2

» 50| 2™ EE B E2 ANML QIS ZEA, 7|IAAS o|FHE HEIE
" 5123 s BEE ZEA Y 7|AAQ o|FHIE WHE
BISE Hemd OtRE B RTE FHEE SZH I 7IAAY o|BHtE HTIE
QeSS T » ZOH Y ARCR SO 0|FHIE WG
O|ZH}E Type'H HI
HEHA d mm 8.0 15.0
RS Fn Hz 7.0 4 2(A[E 8RN FXE)
74El Fob4 Fd Hz 20.0(1200RPM Z=Z1) 20.0(1200RPM Z=Z1)
s Mg Tr = 0.1396 0.0461
ot &4 |t dB 17 .1 26.7
Hrl s % 86.0 95.4
Bt e e 2+
AlARN TN HeDod 94X E Igg Hema WXInRE + AZE
USJM LOAD SELECTION GUIDE & DIMENSION
USIM - 350 350 18 20 Blue Black/Red 32 132
USIM - 500 500 15 16 Red Black/White 107 140 35 100 135
USIM - 750 750 10 12 Green Black/Green 40 140
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UNISON Engineering Co., Ltd.

SUZSAANUIY )
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O[5 HIZH AJAH

Air—Gab Floationg Floor System

>
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UNISON Engineering Co., Ltd.

X (25t)
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=
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(HFSAHR)
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2|0l A&
— AT AIE (2.01)
EEl
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=
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Moxo = M &RV = o nf Ml & wf op [l HO K RJOHO &
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USJC AT 2 AlAE
Unison Spring Jack—up Floating Floor System

Y

— —
ReRe0 pes

——

LOAD SELECTION GUIDE & DIMENSION

USJC - 100 100 4.0
USJC —200 200 8.0
USJC - 350 350 14.0
USJC - 500 500 20.0
USJC - 600 600 24.0
USJC - 750 750 30.0
USJC - 1000 1000 40.0
USJC - 1200 1200 48.0

Vibration & Noise Control Products

SUZSAAUOIE H)
\%/ UNISON Engineering Co., Ltd.

| HL|7t 25mmE ZISHL

= 30~50mm 37152150, 170, 200mm2| EZZ32|E s¥o=

" B A} QIZE B 7|0 0|FHIS RIS
" WAT BEM Y 717 o ofSHiEt WIS

* 215 FARE BIA Y 7|40 0fF8IT 7S
« HEUANE, REF ST SO HSHe

- Do U ASC|Q 59| OlF8I YIS

- BAAEN HUNSTH| FH FIS Hig

é
A
10
0f0
|.|'|

= (D spring jack up cap

= (2 spring jack up housing
= (3 H2 X[X|ch

¢ REAXIZE

= Spring rubber cup

= Spring cap

® Spring

150.0

or

3.5~ 4.00]|s}

194.3 114.3 170.0
or

200.0

100 UNISON Engineering Co., Ltd.



USJC AT Ml A AH
Unison Spring Jack—up Floating Floor System

SUZSAAUOIE H)
UNISON Engineering Co., Ltd.

W

Ri2o| £
TEA Y TP Q1T XIO| T, WA 454, U S
SQX|90) 2P 0FALY MR AIAHS AB510{ AS U TS,
£740] MLIS Yxf3ict
DRSO cfsh Zar=olct
DRTISA 4Hz0I5H, AIABS] #1917} 25mm 215 HYEEO|
2431t
30~50mm 371%, 100, 150mm2| HZ2Z32|E £Ho2 FLYEICt
232/ Ef4 S0= ADY S D30 k5510 B A7

#Helol e RS URESS 27t 7kSsIct.

USJC MZ M =
S Adn QIS x4 7|AIAL] oSttt WEIE
a2 SIA Y 7|AA 2| 0|FHIE HEE
ZIE TSR XA Y 7MLl o|FBHE X
JAHE Y ARCR SO| 0|FHIE WX
NEe| 8
C @ spring jack up cap
@ sping jack up housing
Q@ H XIX|cH
@ FFHXEE
G FANHZZE
Spring rubber cup
Spring cap
Spring
_
RRTOTI I
e | a____ o N ]
,,,,,,,,,,,,,,,,,,,, L Z
8

LOAD SELECTION GUIDE & DIMENSION

USJR - 100 100 4.0
USJR — 200 200 8.0
USJR — 350 350 14.0
USJR —500 500 20.0
USJR — 600 600 24.0
USJR — 750 750 30.0
USJR — 1000 1000 40.0
USJR - 1200 1200 48.0

Vibration & Noise Control Products
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100.0

or

3.5~ 4.00]|s} 117.0 167.0

150.0

UNISON Engineering Co., Ltd.



USD-M AZE CHu] A[AE U2, SULATILIOE T
Unison Spring Damper System

=— UNISON Engineering Co., Ltd.

USbD-M & 74

=
O,
LiSoll 3212 HE 20| mAED})
A
(il

OISt Z4lETt.

ot WEIA AR S7H|et STIA| TSTIZS I Z4A7|H
JHEIEo] 2 A, Az M, MHE MET| S FSEA &
o8 ZEH ool Z2HHO|CE,

L 23 Fx=9| ST Halol| IE 210|5 HEAE M5t
|9 £Y0[Lt HYS LURetct,

o= o

o o
T4 37| Y AE |
DA, IEY 168 T

s |
R RARTETR = %Q‘E‘Epl, M‘%%Mlaﬂ 7|E|- 7|-_§_ H%iﬂ HI-II_g_

EEEEE
spring damper housing
spring cup
Dust cover
band clamp
FRHXZE

CHI Q
3 29

LOAD SELECTION GUIDE & DIMENSION

USD—-M-800 800 8.0
USD—-M-1000 1000 10.0 2.7 Hz 170.0
- (~ 3.5Hz)

USD-M-1200 1200 12.0 424.0 120.0 304.0
§=5~20 %
USD-M-1600 1600 16.0 (Hd]) 180.0

USD-M-2000 2000 20.0

¥ D,02 SR ABE, B2 Q.
OMI2E2E QXIX|E2EI X+ - DAZ(F - 16mm)
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USD-L Aza! CHE AJAE
Unison Spring Damper System

LOAD SELECTION GUIDE & DIMENSION

USD-L-100
USD-L-200
USD-L-300
USD-L-400
USD-L-600
USD-L-800
USD-L-1000

100
200
300
400
600
800
1000

1.33
2.66
4.00
5.33
8.00
10.67
13.33

SUZSAAUOIE H)
\%/ UNISON Engineering Co., Ltd.

€

AZotH A2 Y TE, 34 HYS SUEQE K|St
Li2ol| STIE HE 20| D|AEne| O

HAIZ SofHX|2 A, F7|XQ1 THEIHO| ZAd=
SpringOfl 2|5t04 Zf4|ECt

TINAR A DRISHE IR A RARSE TISKIC
SU7t L451Ct

U ASEH|, A MAYH| § R 2 B RYU=TSS
SO R R LRIt QL= |0 MX[otd SRUS RISt
Lt 2 AR 20| FY H3lol| mE £Z0|5 HAE N
SHO{ | Q] &40|Lt S YWX[ett,

o= O

ol -

RiZo| 74
L3t 0IPSO| YU TH| YT

spring damper housing
spring

spring cup

Dust cover

band clamp
FZLHXIZE

CHI al
Hd 2

220
175 45 (o00~240) 175
2.2Hz
(~ 3.1H2)

§=5~20 %

(HEH])

260

2l 45 (240~280)

230

% USD-L-100~300: M16SZHXIZE , USD-L-400~1000: M20 SZHXIZE, ( )= 0| 2 2QIX]

Vibration & Noise Control Products
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FNM 15 S2i0|RE T A|AH
FNM High Efficiency Plywood Panel System (Floor Neoprene Mounts)

FNM-500 H¢| HAE Zot Jejo

DIZUHA0 o' ime2  smuc | S RELUERE b oL ' | alldu Eolmam
- : AL .
e _-
AN
= -
-,
-
™ { E
-
|~
bE —
-
|
Foe
-
! |
siol . |
" - |
-
"= £ —_—
El
i 4 a3 ®l ey P - 1 (44 127

SUZAANUF D)
\%/ UNISON Engineering Co., Ltd.

FNM 128 E210|RC TE A|ARE 7|ZE FNM 2210|RE T Al
=]

AR 20] BEA U 7NN LAE AST FISS REHH o
2 BiCt, 0| A9 71E FNM 2210[9E T AIAY B0t of 52
792 522 23t Fexio Hgsit

RI&H0! QY 1T 0l2E0| 58 A Y8t ATHLE Kol
Y7 %S 58S ToE DES B30|2C Y Ao,

RiZol 74

FNM U@z ORE
EL&ESEE (80kg/mi-50mm THK)
KS F 3101 L& (12mm THK)

HE 8=
BN, JIAY, SN, BEN Y 7| EH XY
HE, S WESAME SHAH 5 ZSQAIH0 0|5 HEl

FNM E210|RE T dME (3 x6 )

LOAD SELECTION GUIDE & DIMENSION

FNM-250 250 9.6
FNM-500 500 10.2

FIp(Hz) 63 125
LASFEIEA 57 62

Vibration & Noise Control Products

FNM Z2t0|RE B &M= (4'%8" )

0.38 605 $60 50
04 60£5 $80 50
250 500 1K 2K 4K
77 87 93 102 111
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SUZAANUF D)
&!)/ UNISON Engineering Co., Ltd

FNM 258 S2l0|2C T A|AE
FNM High Efficiency Plywood Panel System (FIoor Neoprene Mounts)

FNM Z2I0|RE Zhdl A|AH MX| HME
. Oj0]A T3 MX| 2. FNM ESEE MX| 3. HIE 2& MX|
T HeH(HE5R)
2 Shm
[ oo+ B3 (20 thk) H “f(mhk)
— EfESEE (80K—50thk) 41(0.08the)
=3 FNM OF2 E(50thk.) = '
G .

150
A
199999991
OO YY
[N
4
N
v
a
S

4. 2ZEHZ w2 5. 232 E E}HY 6. 2ot wz|
22 2(D10) 2 32| E(88thk.) A"AN T BE
e -@150~@250 BTt — - N =
a " . ) 4 a Y
=3

ol 2 0] 4

Ml
0
it

3
s

AN
ol —ofiE M
3ol B2 dM= ojo|= 59 AME

ol&efol M

10
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UCM _I'A.|J_l-|- .|.|-|'|:
Unison EVA Mats

I uc™

Hel HAE Znp Jzj=

[ 000 /8500 %! Losd  Jverus [ Stoke  0.00 /200 mm

AER: yETeAl

0.00 0. 0e 0.8 080 (v} an i 80 15 Zna
HZe 228 E4 U Al=X|
AEe= £hel

HEel 4

g

*HAFE T HYY Y DRUSAT LAY 4 3

suUuzsAgaAnUu =
%} UNISON Engi’lgeerin(g}!h%., (Ltd!

EVA(Ethylene Vinyl Acetate)S FHZZ &tH 7|Et 2/RE XH
JtEAZE 2200 LEAA, R0 OJMEH M=ZEreel 7|27t &
A= FRE 7D 0| 7 %amxmﬂ et &4 2 247150]
IR S48 7152 7HK|D Aok, E5E Hojh AF 40 RAYS 7K
I AoM HEFEH MY 54 & 2SO0l 2t EotE E= 2
oF MEEE 2%t 1HZS ._2W7|E %*% =0l MgstH
20| HolLtu Ao 2AH I &
Z0[stct,

HE2 7y

M EVA 2 JIEt BRIZ

B 3z4 71449 7|zHEE
B A, dsd, 48, APT 59 #2H8 X8

HFEH
==

my
ict
>
|:|0Il

KS M ISO 845 : 2002

HNEQ FH=
F2 MHoltsE
(Zt2[:10mm)




SUZAAIUI F)
\@ UNISON Engineering Co%., Ltd.

UCM &Hd 1T =
Unison EVA Mats

gfg g2 02 UE mE AX] dME
44 MX|(by others) 2. FHAR| 3l ofo| A3 HX| 3. HId &
9 HelH(AER)
3

ﬁs

& [H]
S

N
ko

%
N
3

5. HI'd 2x[ & 2t0]of o4 HX|
SPACER

L~
B
>
i

N
BT
i :
N
o 8
B

1000

o
«
. v . J
y a < 2l
4 2 2 42 | S
v ea
< X
=
< &

A
Al
20,
o
0x
T
Hel
[l
4o
==é
In
0z
=
|.|-|

— @E2IE (100 THK.)
[— <tolof mil4

— sl 0.08t 2
ME | B WE D2 (20T)
— sl 0.08t 2

- A= ws

"A"-'?'——E—é,’

— &2t=
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SUZAnU (%)
\@ UNISON Engineerin(g)-ICo%., Ltd.

x
UCM+FNM 0|= g%l S
| UCM+FNM 0|5 &%l dX| &M=
2. =Hz2Y 3 oto|A L3 MX| 3. M dtz 12 0jE(20t) MX|
Pl 2ol (AR
Eﬂ /—ﬂggzm\.\%’—nnz I'E|
Y& £ |

1. @4 MX| (By others)
- B EDS e ﬁ
T b S \

T EJ A £ ,
6. 2tojofmH MX|

2to|of Bl 4|

4. st &t 12 jE Et
FNM U223 ot FNM Li-lifjg‘;_fjs
IE S g ;;‘.,'A.d LEIROHE E EL] e

5. FNM HZ3l 0t2E 4X]|

=
7. 232 E B}
BH T D2 (H150x201)
/ /—Dl’é*ﬂ}?:.‘(?jé-i—)
Rl e =
b ! otolof o 4 v 4a &
A" FNM U228 of2E 8 “ 4 o
3 L n aa o ‘ 4% <al 8 o
—~N. . P | IR I PPN B I
— v
aa <
P
# y &
°

L—otad ez 12 (201)
——2tolof oj 4|

£ \E\ 451 .
L fnmueza oee h
M dm 12 e AN

UNISON Engineering Co., Ltd.
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Spring Constant (N/mm)

UBM Z2|2||E IHE

Unison Ballast Mats

0.4

0.2

0.1
0.08
0.05

0.04

0.02

0.01 |-
0.008 |---

0.006

UBM 100 UBM 200 UBM 300 UBM 400 UBM 500 UBM 600 UBM 700

LOAD SELECTION GUIDE

UBM-101 12
Blue 150+10%

UBM-102 25

UBM-201 12
Yellow 220+£10%

UBM-202 25

UBM-301 12
Green 300+£10%

UBM-302 25

UBM-401 12
wine 400+10%

UBM-402 25

UBM-501 12
Orange 500£10%

UBM-502 25

UBM-601 12
Gray 600+10%

UBM-602 25

UBM-701 12
Black 700£10%

UBM-702 25

Vibration & Noise Control Products

W), SUZLAANUNIY T
UNISON Engineering Co., Ltd.

RiZol £3

LHEoll &M= o|Mgt 27150] Open Cellzt Close Cello] &8t

2o Ao DRHE0| StEYE Yoile HIES HAMNM

Softening $140| YO{LIA =0 TEMEEC o 22 &

2 g2 + ok, 55|, XstE0| HE 712AE M=

2 U2 A7 HEE ot =Lt B2 E HE= 7|AN

0] 24510 TS FRX et SHAZTHE SS8XO2
R o

HAZE A= | & HX|7H 0l5tct.

A
eIl ]
0x O Mo

ol
Am

O rdo
=

=
o

HE2 74

= Polyurethane % 7|Et B3

AEel 8=

0.015 O|xtzt: ox o
0.03 AHE i) 24
0.09 Lotz A %S U
0.13 Hags Us S
0.2 A L S
0.35 LisHy s =P
0.5 &l %S 24
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UBM S2|Fa[E tHE

Unison Ballast Mats

2B HE x| M=

. 43 MR (by others)

—_

FH A2[H(UFF)
[ —otolzza

5. HI'Y &Xx| & 2t0]0f o+ HX|

SPACER

HetE 38

—ofo|& &3

100
125

25

SUZSAAIUI F)
\@/ UNISON Engineering CO%., Ltd.

3. HIY &%

|

b (A

6. 232|E et (100THK)

— ZE2|E (100 THK.)
— 2tolof 4|

— tl'd 0.08t 2%

— Z2|alet of E 25THK.
— tl'd 0.08t 2%

— Al g

M=

AT
A" RE

— g2

ol
02
%
ﬂ
>
al
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UCR HILZH D E ), SULURILIOEY T

. —=— UNISON Engineering Co., Ltd.
Unison Chroloprene Rubber Mats

HE2 74

CRU2zH) & 7IEf REZ

ASEHEH(SOUND ISOLATION)
SEM YV AMUNN LSt ASTIS0| 7[E SlabE
Sitoto] 325 AEA & 394 J[et EFXIHN AZ0|
HYElE A WAyl Hal 71Z sateo ucrE B RIEERES
2232 E 100mm FH9 SlabE F M5t 3XA0IL}7
SEAEE 100mn TS S ff‘?c’m BRI mu(mz 239, wwy), 47l 957 5)o FANY BE
AMONM 2dst= A2 Eot&AS A2 RHEHSH| 5 y ng' ’ ’ ’
NAHO|C} Heds -
ADE 7IE o) MRIEE 25 HH BTG
_ JIARH| Ol ZAS A S/
Xl= REH(VIBRATION ISOLATION) |j|° |2 848 H‘_='/ IS
_ =
K= HFAY Xt = Ct2 743|stoa 20| A Xl 0Ol A=72E 0|34 A58
LS =20 oH|§TE'| H|'—|§ ﬂal%—i d§—| Toﬁo =
;s TP S K& FRIots AlAHO|LCH
S AXIE(IMPACT ISOLATION)
TIAA HE) AR 52, ASHO 57, K&K 54
AW USE &4 Atste AAHOT
HEQ =2H EY
Ze7| dg kg/m 220£10 300£10 KS M ISO 848
giegE = Sishls kN 0.9 0|4 0.9 0|4 KS M 1SO 3386-1
FT LEE((23£2)T, 25% Y=, 22h) % 3 0lot 3 0lat KS M ISO 1856
otz Mpa 2 0|A 2 0|4 KS M ISO 1798
MEtE % 270 0|4 270 0|4 KS M IS0 1798
T2+ Ey % 10 0|5} 10 Ofst KS M 1SO 7850
Bl = old s [ RSgeres) KS M I1SO 3582
sxg % 0.01 0l3t 0.01 0|3t KS M ISO 2896
LOAD SELECTION GUIDE
UCR-B Type Black 25 22010 77 0.02 1000X500 E= 1000X1000
UCR-C Type Black 25 300+10 7.5 0,05 1000X500 E££ 1000%1000

Vibration & Noise Control Products 111 UNISON Engineering Co., Ltd.



SUZAANUF D)
\% UNISON Engineering Co., Ltd.

UCR Y=l oHE

Unison Chroloprene Rubber Mats

3. HIY 4%

B
4
2N
on
B> g
LN
M
RO
N
S
|
|
|
|
)
1
|
Sl
|
|
|
N

+
H
N
e

N

b (B £

5. 2tolof o+ &x|
SPACER

4, HeoH iE 4X|

20

N

sets 22
:/—o}o|iglﬂ
—
[ - . S
‘1 a aq
4 4 <
. 4 L oo S 500
P PERT
va
.
<8
&
N

off Nz

A
v

B
S

— ZEZ|E (100 THK.)
AN E — <tolof o4
— tld 0.08t 27

e
— d|< 0.08t 2&

— Al ws

L— &2t
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UEM EPDM OHE

Unison EPDM Mats

UEM #H¢| HAE Zp Jaio

_.:;,55
[ ’fr_ - | —
4""",. [
P
HZEe S2|H Ed U A=
ZH7|de kg/m3
AYZE MPa
NyE %
AUEHHE((23+2)° C, 22h) %
AL H -
v g/mé
LOAD SELECTION GUIDE
UEM-10 Black 10 110£10%
UEM-20 Black 20 110=10%
UEM-25 Black 25 110£10%
UEM-30 Black 30 110£10%
UEM-50 Black 50 110£10%

Vibration & Noise Control Products

SUZAANUF D)
\% UNISON Engineering Co., Ltd.

WY, WSN, HREHO| 48 SNI2 A
HAZE AIESH HEEMN X =] 7

M EHE0| 2450 AHEA| SIS Q|
Q]

HZ2

EPDM & 7|Et 2E=

Sxd, JIAHe 7|ZHEE
HAE, M=, 8, APT 52 7£2HZ UXIE
106.6 KS M ISO 845 : 2002
0.33 JIS K 6767 : 1999
160 JISK 6767 : 1999
8 KS M ISO 7214 : 2006
oy US KS M 3808 : 2008
0.010 JIS K 6767 : 1999(Method B)
3.6 0.05 1000X500 E& 10001000
7.1 0.05 1000X500 £ 10001000
8.9 0.05 1000X500 E 10001000
10.8 0.05 1000X500 &£ 10001000
14.2 0.05 1000X500 E= 10001000
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U

UEM EPDM OHE

Unison EPDM Mats

x| ZM =

AE &4 M| (by others)

125

A 0E At

5. HI'E &x| & 2t0[0f mi3 HX|

4. EPDM HE MX|
SPACER

25

SFUZSAANUEY )
UNISON Engineering Co., Ltd.

3. HId 4%

1=
T b A

F

6. 232|E EH (100THK)

— ZE2IE (100 THK.)
—— <tolof o4

— tl€ 0.08t 2"
—— EPDM i E 25THK.
— Hl< 0.08t 24

A RE HME

— Ay

L 252
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ASE HFX|gH = SU£LAanRn =
U S RP #4123 = H_ \&—;)—/ UNISON E‘#giléeelgng-!j?,([‘td?
Unison Structure Rubber Pads

RiZo| £3/

Age WU st ZHASS AH B2 FANTE HECR

AstE, BE, £2, F5, AZTA Y 21t 502 J|QstE

A% 728, S8, WEH U TFT-LCD B, AH A0 AE9

Nz £ DS FH Ay MXFORA A0 YE s

A52 EnHoR 2ANZ 4 A,

(D31 2IS U DHHLE Heo] 2450, Creep SHO| £4
37 W3t gom, AR AXANNE

USRP HE34A

USRP -A# (Black) 500 2,000 25

cf. FHZH 7h5(25T, 50T, 75T, 100T) HMEFZ 51224 £10% O[Lf

USRP E2|X EME

AEA mEAS kg/cm or N/mm 4,000 1,000 KS M 6604
AE FF HY S % 30 0|s}
- | kg/cm 25 0|4
AL = =
st & % C5HH 2kl —10~+25
3t A % 100 0| A
Hgs 3t & 9 5K 7t0
T3 2 % T3t 2t —20~0 @ Y] R
oloizte L3t ™ kN/m or N/mm 10 0 A
c=° L3 5 % LA 20 —10~+25
48 % 1.5 0|5t
(Lﬂcﬁ;';é 0gge % A4 M 3o £10 o
oT T
MEE % 4 Mzt £10 ofLf
USRP Al 34
W
* R B R LL = UEHE S - romsD s W
¥
MR
LY F BIE Sl W WH RUNE @ N
b HiWUE S5 Tewi), o w10l 28
& 4
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UDS HMIZl A|E U2, SULSATLINY (T
Unison Damping Sheets

=— UNISON Engineering Co., Ltd.

0jo
0x

x 0
am
0x
mjo
N
A
k1
30 ©
2w

" Q48 ZEYK|Y
QU HE AlEE SHFI0IM YojLks 2700| it
A xISMZ0IM M7ls BEIED0N o5t SEETIAA o)

N
£Q
|.|-|

fu

%
=3
rt
40
4>
rot
>
>
|m
o
n

—— Damping sheet
—— Adhesive =
» ZHESH
_— Release paper S
ol

StCh. 7HEt 22 7| ZHEO| 7HsshAl 271 MIFOIC.

STC X2 &5 (UDS 2T)

0 M=Z2 8=
B Sona HEE0
e curve £ —3
& Rw 23 curve /J’D = UFE0
Sxp 29, WAA Bm SN, SlolM, ATA MHA OlIE,
S ro=gg, Wet, 39, 23y, SHY, 23, R0k, A
o
2o ST, L0|ESY, HASY, Wiy, ZHS IS 489/ Y
5 Y=
T (Bief, B, B, ZZzieol 5)
@ sl
o L L L L 1 1 L L . ﬂoﬂig 7|71|x°r-|-E_or
100 160 250 400 630 1000 1600 2500 4000 —E—EE‘”AF EOEIE_‘I 7|74|A| =
1/3 Octave Center Frequency [Hz] ’ ’
(1.0x1000%1000)mm 1.75% Pad, &, &
(2.0x1000% 1000)mm 3.50% Pad,®, &
FLE HZIAE Ar2E|= SHom2t Alo|= HAO0| 7hS3sICt,
(3.0%x1000% 1000)mm 5.25+ Pad, X, 2
(4.0x1000%1000)mm 7.00+ Pad, &, &
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UDT XI%! g|o|=

Unison Damping Tape

SA =3

5 0|3 X| 22| AtEH 22| HAHA| Hojzo| ¢USH
3 H = 1.371.6

4 ELE 99% 0|4

5 WA RES 92 35 01y
6 FMEbE 2 1.5 kg/om O]

7 gha| 2 & 2.0 kg/cr 0|4

Vibration & Noise Control Products

SUZSAAIUI F)
—\k;)—/ UNISON Engineering Co%., Ltd.

= EMESH HIZIY - AS Y TSN LME ZSHUXIE MLAIA
A7 2(Transmission Loss Coefficient)E ket A|ZHSZMN 2
25t MZSIHE U3IStt

= S48 MAR : Butyl Rubber?t 2= 246t Halzioz RES
F9| Steel ZEHS ST 205 =S Yalstt

245 LHWEY @ 329 MXINIE #He T20Me SEM 29
EMS HEE 226t UDT AT HIo|Z= E2|0f tiE7I8 7182
ME5t0] 48t LIBA(120C)2 LISt

n LS 3 M7 |HAMO| RpoiCt

n FEEHS 2 Y S7IZRE XA YA S OE M3 st

" X7 |HEY0|EE AIS0| EO0latCt,

n S5 2 IHA RIEHH0| R451C

M=o £

Butyl Compounds 7|2 740z A
Holl= gA 22/ 4 = 0|#X|(Silicone Paper2

&5 JZIXHO|
=0 7|X7}

Holl Aluminium FoilZt 5t
TAE X7 ™
o, 7|AXQl ZIS0f oo YMEl= AZ0|LHTSE &

S5 = EG2 2 JHAXEG0] 242 =LY,

HE2 =

u 7I71IE
AR

L 7HAIL}0

= 7| Ef 7|4 |

117

KSM 3016-95
KSM 5000-95

PR
20C X 24 Hr £ 1 500mm/min

20°C X 24 Hr &X|Z AIE £5 1 200mm/min

UNISON Engineering Co., Ltd.



UPES3XH (nEH

Unison Polyester

Hid 74H S37H) 1), QUSARILOIE D)
UNISON Engineering Co., Ltd.

c

TER W A8 ESRE HZol Bolsi, MAIR L A70] 8
05t EFlm RE7tAC 20| glof HEHH HECR o=
U 2287|9 AMZ Ya| ABElE PET(R7ISE) B9 &
Neict

S5HOZ 260° C ONUIM SO8H SRS SoiE A7 AZ
4 UIBE BN 2450, B7IF BAZ LEH0jE k8

I
(ol
fol

telX| fb= HE JHEIC

NEERE

® POLYESTER 100% FIBER
= Fabric OrZX

= Z12(2, 8BS 2 Curtain Wall, 22 2120] 52| £28 A
LA ofz

" 7% Mei8 TN, SE | MANES) 22 &S T

= T RS, WA

s ZE WM SEAINO 0t B2 B

" ERWSH SN UAMSH, A87| 59| 24E ASuH|,
xirHel W

" 25 7i%20l Y e iR Zxcle 5

Yz 1 15K ~ 250K
7 @ 25T,50T, 75T, 100T &
2 1 1000 X 2000 (SHT)

B POLYESTER Glass Wool Rock Wool Urethane Foam
Moo=

Polyester 100%E
O IS HAZRA|IA HZ
(M= HE)

N st Polyester (R7|&)
g8 0.75~0.80
= grEE 0.030 ~ 0.039
= o
= 10 ~ 250kg/m 2
= A 10 ~ 80mm
HE2= ~ 260" C

Vibration & Noise Control Products

2| MRE 4= H4RE 9
M8 IIBAH HE M3 I1BAH HE Isocynate®t Polyol=
U - ST UZAF M=
(’é‘l’i.*lil AI2) (R2A ALE)
S0 (2717 SOz + Al £Os (271 soim aeol o1
0.75~0.80 0.75~0.80 0.75~0.80
0.028 ~ 0.043 0.034 ~ 0.039 0.035
32 ~ 120kg/m ? 60 ~ 200kg/m 2 16 ~ 40kg/m 2
25 ~ 75mm 25 ~ 100mm 25 ~ 100mm
~ 350" C ~ 400° C ~100° C
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GNM =2t 217 W), FULSANLIOIHZ)
Unison Gymnasium Isolator == UNISON Engineering Co., Ltd.

GNM HiE& U217l UNM 0|1SH3) Y2a8 Dl2E 4F BE

of "of yxig ) mepies 250 2 MUHSD Hig
S Sl distoy MAISIEE DO wHylo|c),

HE2| 48

w A ot HZET0| WHE Yo HIRE
» ZHEE

» 50 sieijo| HANE(FAE YR Jhs) W YA A}

K

S

2 =

Fn

s CIBE dUfidsH
= S 9 T, STUDIO

=% gE g
0] 2 = 20 24 Af

GMM M =2 x|
(E@H00-1200)

LOAD SELECTION GUIDE & DIMENSION

m | - N |
m‘;; "H- Lk 1

one | a0 el w I T
ow-c om0 5o @ b 0w s & @
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B A|AE Ao

OIS =20

Isolated Wall System

U

SUZAAIUHI T
UNISON Engineering Co., Ltd.

0|=H A|AHl(Isolated Wall System)
SLIA R AIAEIO| Test2 BN R Hi9t 20| AlLHO| AlTi0l OIF HS AlX| SomM| ASQ| EntAIS HIC B0| Y1X} of
27HK| RHRIZ MX[SHC

Z 100mm FHQ| SEHY AL EnAA0| 37dB0| YH| M1 EStAEZOIAE AR = 43dB HASHH 140mm FH2SH+

oo 1omm A SUEAAL| DRAS 4B ZABCL 200 UE 1B ] + UE! 13, TS| HOBIAAE) RS 5005, 1B
7| 0|5HL 5508 ZABICH EF HCt ZiHD ALZ0| 0[5 ZHAD ESHE(80K, 100mmTHKAEA,  AMDQEWS AR5}

AZE FIFOZ FY 4 U= WHE ULt TA| 1z HB=(kg/m)7H ZX| 47| WHZ0| NC-400[5t JHOﬂ)\‘lb 2IEA| 0152
2 HX[atoiof BiCt. 0|[[H HUESZA, 7174 S)2 S0l Sfsh ZHlsh= #xel THES & THSS HETEMZ Mok A 2
719f5H Z=E4+7| UNSB(UNISON Neoprene Sway Brace)or USB(UNISON Sway Brace)2 900~1200 ZtzHoz Mx|5t| oluf2l
HIX17| DRTISHE= 10HE 1 SteHAME QFEICE

2

SHO|LE AT EHO| HIE0= UWM(UNISON Waffle Mount)& MX[et M0 HE&l= LHU= HAe E58E &
2 UAB(UNISON Angle Bracket)2 X|X|& 4= Q== SiCt

o L
)
[
o

UNSB LOAD SELECTION GUIDE & DIMENSION

UNSB

UNSB-A 30 30 40 40 120 25 3 15 6 30 8 40 10 50

of) 1B 47| HEH0| UNSB-B OI2EE @1200 M4 = M3
1B 7| HEHEDF : 208K/ - H&I

=250

CHERZ|REMA UNSB-BO| IREISH=

2 IRTSP=?
7(|':':|7“i7<ar 298 X 12 X 1.2 = 429g
: 180 / 429 X 10Hz = 4.2Hz0|c}.

100 150 100 230
210 =4 298 150 Ez|3= 345
320 448 200 460
100 170 ¢ 0.7
150 =& 241 12 HEEE 0.9
190 289 15 1.1

Vibration & Noise Control Products 120 UNISON Engineering Co., Ltd.



0|53 A|AHR HH 2, SUSATILINY T
Isolated Ceiling System =— UNISON Engineering Co., Ltd.

0| XX A|AEl(Isolated Ceiling System)

RLIE 0|5 AAHIES oM Lste A20] 2PN 2R X2 IHSS LM £ U0 STRLE LHEEE MF
Fiber Glass ZHZ9] S2ME L= AHS ATY0| SOZM SAHOZ ASE X 0] ==}

AARIOICE, ojmf Eut olEsMEntel 7|52 A4 300mm OleS S0{0F Bk

FNM Plywood panel system)z} O[St (Isolated wall system)Q| HIUE (kg/m?) ECIOIR 7HHREZ O|SRMHO| 1=

Hr} 37|52 Mot 7HMEE 20{oF Sich J2iLt ofei a2t 20| HATHOILL 0|5T-e| 2I5E S8 + U= KSB15612
SH YTIAZZEALL UNSH UZIAZEY AHE MR[otH DO|ZE WXl A dyt= MR S

USHS, UNSHS BIEIAZE SH71E MX[6l0] A2t 222 RE| Z42|Z[0{0} St

N
i
Ho

2
oft

L
mjo
R

5

9'|_I

).

o

Ir

He=3 nFAIH F2

IEd
am
%
kI
_>‘|_|
2
()
o
lul
o
A
H
o
o
N

AEHAHZEH|Q
= 7 HS 60+5 _
S e (et
olxtziE Mpa 18 0|4
AL % 500 04 sh7{at
o ——
4 sl % +10
CEIE o - ALE
A7t H3le b - o
(100 + 1°C X 70hrs) A LR * % -
AIRS B3 % —40 KS M 6518-2006
e Hatg b ste|Qma
L= - -
S5 50+5 pphm SIEHHZERNQ
) 2 40+2 c o
xRN 2% gle A SH(KSB 1561) & UNSH %1 Amal
AE 25 %
AlZt: 72 hr
AZATES2(100C X 22hr) % 40 O[5t
I )| CEILING HANGER
J| >

DUCT HANGERS UNSHS

Vibration & Noise Control Products 121 UNISON Engineering Co., Ltd.



UNISON Engineering
Vibration & Noise
Control Products

E

Vibration & Noise Control Products 122 UNISON Engineering Co., Ltd.



O
Noise Control Theory




A2 0|2
@ 22052

E(20Hz~20,000Hz)2!

S0 et 0t 7t2d| 7y
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YzSaliat etk

SFUZSAANUEY )
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QUZtel A2 EE A=FAIA HalH H

T= A= =2t é*gowﬂ EIE BUL=Z

2. 22| M7| sI¥(Sound Intensity Level :
SIL)

1
SIL =—dB
1o

|1 29 M7I(w/m?)
2|2 748E9] M7I(107"2w/m?)

3. 22 2|#¥(Sound Pressure Level : SPL)
Ag[o Motof what ofE Ao A 5t7 Hate o

i/EN
3718 dB(HIAIE) Helz Bast A,

P
SPL = 20log —— dB
Py
P: a2 SYHSR (N/m?)
Po: Zl4A S ASX| (2X107° N/m?)
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k=2

2% 0te H#HW(Sound Power Level :
PWL)

w
PWL = 10log 4, dB
0

5. SPLII PWLE| &

S EPwL2 &

) HEX| ¥2BZ SPLE
£73 5tof ofzhef AlSof

I I8H ALtsto] TRtk

O xRS FRIEY HMSH 42 (r: 01 #H2)

SPL = PWL - 20logr - 11dB

@ BRI R3S 2K 8%

oot

M ™M
(I =T=]

rio

9

SPL = PWL - 20logr - 8dB

Q@ xRS 2K

oo

VSIPSE=A
o -0

rio

o 72

SPL = PWL - 10logr - 8dB

@ BIRR BT 25|

oot

Rl

rio

o 72

SPL = PWL - 10logr - 5dB
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2352 At

1. dB(HIAE)2| &

n SPL;
SPLr = 10log g]
SPL, SPL, SPLy
=10log (10 ° +10" +---10 1)

2. dB(HIAIE)2] xt

SPL,

ASPL = 10log (10 10 -

SPL,
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Zt2 74 (Noise Reduction Coefficient : NRC)

1/3 2EtE e 2 EHet SAF Ot 250, 500, 1000, 2000HzUHM SSEQ| A=HH K.
NRC — a250 + aSOO + alOOO + a2000
4
3. RS CHZY
T o] Enta A (HEHA])
HA o Foade HAUZ o2t 2YE
m : Exe HUE (kg/m?)
TL = 20log(m-f) - 43dB ($Z10AIE 42) f 1 YALEIE FOH4 (Hz)
TL = 18log(m-f) - 44dB (-tArE 42)
S nad
ZS S; : X 2t THRO HE(m?)
TL = 10log (. ) = 10log —=""— 5t HAel Sas
Zﬁﬂd
4. Lol ACiAMe| S| HE
Q: xgAs
o 4 sa Rt AEHm?)
SPL = PWL + 10log e TR R= I-a St AL BB (m?)
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£8712] 71E
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>

Centrifugal

Airfoil, backward curved,

backward inclined

Forward curved

Radial blade.
Pressure blower

Vaneaxial

Tubeaxial

Propeller Cooling tower

BFI(Blade Freguency Increment) &4 F

Centrifugal

Airfoil, backward curved,

backward inclined

Forward curved

Radial blade.
Pressure blower

Vaneaxial
Tubeaxial

Proeller Cooling tower

=2(Kw)

Over 36 in. (900mm)
Under 36 in. (900mm)
All

Over 40 in. (1000mm)

40 in. (1000mm) to
20 in. (500mm)

Under 20 in. (500mm)
Over 40 in. (1000mm)
Under 40 in. (1000mm)
Over 40 in. (1000mm)
Under 40 in. (1000mm)
All

250Hz

500Hz

125Hz

125Hz

63Hz

63Hz

b

32
36
47
45
55
63
39
37
41
40
48

128
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Ly : 337129 SEotdaE(PwL)
Kw : _+_==7|o| ViE-S H}AHA%
Q ¢%7l°l Z2HCMH, CMM) 1cfm=1.7CMH
P:&2719 J5:?:.(mmAq) 1in. wg.=25.4mmAq
C : £3719 X3t 25t 2|
BFI : $37(9 LM FattHe HHX|
32 31 29 28 23 15 3
38 36 34 33 28 20 3
43 39 33 28 25 23 2
39 42 39 37 32 30 8
48 48 45 45 40 38 8
57 58 50 44 39 38 8
36 38 39 37 34 32 6
39 43 43 43 41 28 6
39 43 41 39 37 34 5
41 47 46 44 43 37 5
51 58 56 55 52 46 5
4. SEX3st0]| gt HEX|(C)
90~100 0
85~89 3
75~84 6
65~74 9
55~64 12
50~54 15
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NCZAof o3t 2t Fmt4 Fx| (£ : dB) NC==
A A N O B
NC65 80 75 71 68 66 64 63 62 80
NC6O 77 71 67 63 61 59 58 57 NN\ S R N N B
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HE (Zol X §2)
HE (20| x| 243, HRIE &)

AZEX| n22of| 7HHE
232|E 2ol FHHE
(Zo| AH&)

232 23 (FlIE F)

232/E 2
Hig} (232E E= 232|E QIEN)
Bl (Z32IE bl Br2ixel of
Hict (Tmet Lj)

22 (B

22| (EZ2/3)

My H-&

(13mm)

o (fiberglass, SH 38mm)

T (CHBE ®= FH 100mm)

rH

= (fiberglass2 Z
}

El
iy

(BHR=2 =gt CSEMZ, 100T)

I

Bt (S 10mm)

plaster, M1 &= M3| (#2I0p)
plaster, M1 = A3 (= Haf)
Z2|ReEt Z (FA 25.4mm)

Efed (Y, 2423

EIE (CHald £ Qlxrhz|A)

L2 (_'o, =7 50mm)

Al2utHol| o2 E28(27

glass wool(ZE 25kg/n,

glass wool E-=(100kg/m?, 25mm) EH0j| LEFAIS:
glass wool E-E(100kg/m?, 25mm) 25mm 3715
glass wool E-=(100kg/n®, 25mm) 50mm 37|15

glass wool E(0.6X1.2m, S 16mm)2 3715 40cmS1 720l 0H2E!
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Host CESEMZ FH 50mm)

S 25mm) Eofl L
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0.03
0.01
0.08
0.02
0.36
0.10
0.01
0.02
0.15
0.18
0.35
0.29
0.86
0.70
0.21
0.89
0.28
0.02
0.02
0.16
0.18
0.01
0.01

0.06
0.03
0.04
0.17
0.40

0.03
0.01
0.24
0.06
0.44
0.05
0.01
0.03
0.1

0.06
0.25
0.10
0.91
0.99
0.87
1.20
0.22
0.03
0.02
0.25
0.45
0.01
0.05

0.20
0.17
0.26
0.40
0.46

W 81

0.03
0.02
0.57
0.14
0.31
0.06
0.015
0.03
0.10
0.04
0.18
0.05
0.80
0.99
1.52
1.16
0.17
0.04
0.03
0.45
0.81
0.01
0.05

0.65
0.63
0.78
0.94
0.60
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0.04 0.05 0.07
0.02 0.02 0.03
0.69 0.71 0.73
0.37 0.60 0.65
0.29 0.39 0.25
0.07 0.09 0.08
0.02 0.02 0.02
0.03 0.03 0.02
0.07 0.06 0.07
0.03 0.02 0.02
0.12 0.07 0.04
0.04 0.07 0.09
0.89 0.62 0.47
0.99 0.94 0.83
1.37 1.34 1.22
1.09 1.01 1.03
0.09 0.10 0.1

0.05 0.04 0.03
0.04 0.04 0.03
0.84 0.97 0.87
0.97 0.93 0.82
0.01 0.02 0.02
0.04 0.04 0.04
0.90 0.95 0.98
0.87 0.96 0.96
0.99 0.99 0.98
0.99 0.97 0.99
0.99 0.87 0.58
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232|E S2(4, Ho|ER)
dE==0| S| plaster HIE
ZEo| L plaster HIE
Z3ESO| YHO| plaster HIE
Z32|ESO| M| morter HIE
MHZS|0|E /JNEtR
EE{IA'|=| Al_

TS| 0|E0| B ERES

it
>
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X
In
+
J0
il
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+ ZE\E -

2|22 210 X 100(mm)
2122 145 X 145(mm)
2122 193 X 193(mm)

]

# iR

18 34 1R

18 38 R

M iR

A2 0lE iR

$#% plaster 254

$#8 plaster 254 LHo| &k SE
$%8 plaster 234
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100
200
100
100
150
100
100
100
100
6.5

4+65
6
20
16
100
3+9+3
3+17
4+22+4
95
33
95
95

o o O W

21
26
30

670
6.35

75.7
160

8Os
124
160
180

7.1

1

25.6
18.4
17.6

12.5
19.0
1.71
85.9

958
745

3.5
10
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37 37 43 -
39 45 51 -
14 19 17 1
32 36 40 28
45 50 56 -
36 40 47 37
39 42 52 37
49 56 57 43
52 56 56 44
26 31 44 23

28 33 36 25
33 33 44 25

31 34 28 27
28 37 50 29
43 53 60 -
48 56 62 -

35 38 37 32
34 39 33 33
39 38 37 34
31 30 37 33
33 42 50 33
46 53 39 40

42 31 37 33
29 32 26 22
31 26 32 23
31 24 37 23
31 51 40 27
29 35 - 28

32 35 38 -
37 40 47 =

32 32 - 32
18 23 - 18
43 39 58 32
47 50 69 37
40 43 53 35
31 35 42 -
43 48 51 =
24 28 27 -
28 25 27 =
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Unison Sound Attenuator
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RUP - WTP - 600 x 450 - 1200
Angle Flange
Prefabricated Flange(P.G.Joint)
AREXL K|

C
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Sheet Metal Screw 1%

Pot Rivet 1

713

A
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(=X
o
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(mm)

287] &0] (mm)
R(Rivet)

2B S=H/AIRWAY
S(Screw)
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Selection of Sound Attenuator

12 2 WE D2sHol StO2 i BXSHH RLICh

X
CSat 22 BA0l 2lstHE HlwX ZHES| f3 + UASLICH

A1

iy ZXE A2

|£ [ Y i i

= EH

3 ﬂg =

1A H4THA|
szt ofldzls Aol EME AUTIK] AS0| Mgl &  1EAR 2BAMIN ZHESH & AXE AQAUSEE JIFO=Z
ZE, FET, YA S AU X LS U UM AZ  9EN WM AZ I XHUZ Sl S8 Y 242 HES
melst £ AZ WMol Z8 2 AEgILCH 2ol AIMAIRE RT=2 5l F E2h]| XMET BEEX|PE
of SUS MEGHICE A & —XIH ZSEC| CHECK Al  HE YU&EASS MHSI 2 MESLCE AS719 BE1ES
Mol SIS AN ME ¢ ELBOW, CHAMBER, Zzt M= Aol 52ASHINC, {2 =HEQ =it &1 ZAHY
ot= DATAZG 71 =4lstH  =E SELF NOISE NR)zZ} H|W5H AR Zi22k  Zlojofat SELF NOISE £ it
LRAol= Al QsiM= AL Ehct g 4 Qen A9 MY
ME JtSEILCE StUS ds2 /Xl &+ U
&L

—AS JIMAl TR AR W
of Zot &3 FAN TYPE,
RPM, ARZ2E, si8¢sad
(mmAg)

213, R&2 1.62 H| 2HF &
S Al

= M- = v
L 7tselet #EES MEUIT7IS - W)SHH, B0l met HEEES 13 & & U2, AF7(2] YHo|
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3 AF g ASEH 73 & ASHE 63Hz 0.39 * §ERA
Y S NRCH| == 125 0.41 Wide : m
= [ Wide m 250 0.76 Hight : m
8 JIE NC - Length m 500 0.96 2 =5 m/s
Ax fAX Hight m 1K 0.87 * 237 0|y 7=
- = SUPPLY RETURN EREA m’ 2K 0.85 Wide : m
Z2H(CMH) - PEa=k=i dB 4K 0.52 Hight : m
& et (mmAg) 8KHz 0.41 =z % m/s
Air Foil Sirocco EP I X X * =3&el(r) = m
Fan Type oo
# DS # SS F &=+ Spec CMH -
SFE IR (A) = m? HAESE (a) =
£82 (Aa) = aAX™a (R) = Aa / (1-a) =
2 &E A 2= (Q) = Ao ES&1(AMa)=1010g(Q/4r? + 4/R) =
ASHEP UHE Q=22 M, rc=0.2MR = m 2124 (Ba) = 10log f/F =
ASFET = (Ne) = Ni = &ALHAZ2S FANASO0l XHXIGH=E Bl = %
ASHER = A35= -10logNe = SEINA82 JIHE (X) = 10log Ni =
1/1 Octave Band Center Frequency (Hz)
NO Discription 1 2 3 4 5 6 7 8 REMARK
63 125 250 500 1K 2K 4K 8K
1 FAN TYPE & A8 ASHRAE
2 FAN SAF02 A3 ASHRAE
3 S0l Qs A3 ASHRAE
4 ol Qs A8 ASHRAE
5 AH/OLSA 220 28 A3 ASHRAE
FANS| SESIIAY (PWL) 142434445
H2ABAHX
6 FO Ol9Y BA)ASHY
dB(A) &AL S
ASEHY 231
" (2284 2552
8 =024
AL 2SS
AL 32
9 AL 2dSE-3
ASULL A3
OIESHE 2381 m
10 | E2YE 2321 m
ER2HE 232 m
11 | HYE BHAL 23E
12 | HENHSS 23 & 7+8+9+10+11
B HE Bts 4348 6&t-128t
13 | dB(A) HE ©t& A3
dB(A) EMHASYH
SEE=PIETE
H2ABEX
14 Ne- EEROPEEE
dB(A) A S
15 | gFEFRs A28 + JIHE
16a | &2 S8
16b OtM & E’S;Jil—’.“— _
dB(A) AUiEd A Sy
17 | FE7 dE43d28 14+15+16
18 | FEF I LM ASHY
19 | §E & 24348
20 | 2R 238 138t-198¢
230 24 L A RUP-WTP - X -
o | 2871 2SS \ \ \ \
A2)] S 5 m/s
230 g8¥E4a mmAqQ
op | Room CHotE ollat &Sa \ \ \ \ \ \ 13-15-16a-21
Room Ol & S&ASHH dB(A)
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INSERTION LOSS TEST REPORT

DATE : TEST NO :
PROJECT : EQUIP NO :
MODEL NO :
Empty Duct[dB] 68.2 106.5 105.3 105.1 103.7 100.0 84.3 796 111.6
Liner Duct[dB] 60.5 955 88.9 782 65.9 62.6 63.3 65.7 96.4
IL [aB] 77 1.0 16.4 26.9 378 37.4 21.0 13.9 15.2
120
100 L [ I
80 | P |
60 e P PURRUURRNY S
40 |
20 1
1 1 1 1 1 1 1 1 1
63 125 250 500 1k 2k 4k 8k 0.A

1/1 Octave Band Frequency [Hz]

REMARK

TEST EQUIPMENTS

Multi Channel Signal Analyzer, LD 3200 Microphone Array, LD2550

Noise Generator, B&K 1405 Power Amplifier, B&K 2712

Band Pass Filter, B&K 1617 GPIB(General Purpose Interface Bus)
Personal Computer, Pentium P/C Printer, Hp Deskjet 610C

flol HUEAE2 ASTM E 477 = ISO 7235 w20l Wt HEAAY Sziof HIHE dX|AQb A7 ZXIA2| SYURES THeHo
n

M &5t 1 X=RE TSRS
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x

INSERTION LOSS TEST REPORT

DATE : TEST NO :
PROJECT : EQUIP NO :
MODEL NO :

Empty Duct[dB] 75.82 77.35 83.21 84.34 85.52 78.18 76.79 69.94 90.23
Liner Duct[dB] 62.91 68.03 63.89 49.93 4375 45.60 60.12 59.96 70.93
I.L [dB] 13.01 9.32 19.32 34.41 a.77 32.58 16.68 12.98 19.30

120

100 | —

80 | I

60 | .

s |

20 |

Il Il Il Il Il Il Il Il Il
63 25 250 500 1k 2 4K 8k 0A

1/1 Octave Band Frequency [Hz]

REMARK

TEST EQUIPMENTS

Multi Channel Signal Analyzer, LD 3200 Microphone Array, LD2550

Noise Generator, B&K 1405 Power Amplifier, B&K 2712

Band Pass Filter, B&K 1617 GPIB(General Purpose Interface Bus)
Personal Computer, Pentium P/C Printer, Hp Deskjet 610C

Qo] ARIAAIS ASTM E 477 = SO 7235 72400 Miat HEAAH S7H0)| HIHE MX|AQL AS7| MX|AlQ] SUHMIS FraFAl]
XN &l O RIZRH FoI¥SLICE
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| SXEH| Y AEMd| (ASTME 477, 1SO 7235 7|1F)

34209

4109 n 11600 1 6100 1 12400

z
B
o
2
I
>
c
@
q
el
T
m

— Jd—— —= — — = = F3 |§ FAN SILENCER — |:|
Reverberation Room TEST
i Area=42.5m"2
<_HJ H1=5.0m.H2=5.8m SILENCER -Sound Source Chamber
n 3 Wall=200mm(Con' . .
KJ %3 ;M BT;(M?” K B REDUCE ~ educer(Left : Circle,Right : Rectangular)
=l HA: 230 m' Y 2E=FH(1EA)
or Reducer(Left : Circle,Right : Rectangular) SRS AHST(4EA@07)
t Reducer(Left : Rectangular,Right : Circle)
BNC EHT}
TERMINAL
FAN RPM CONTROLLER:

9134
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Unison Sound Chamber

T /
T 1~ \/
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W
Elz
GLASS CLOTH
LASS WOOL(40K
| [-GLASS WOOL(40K)
ol 2
S A SO
%7 —
\d
[ I

SCF
SCT

0000
0000
0000
0000

* SCG &2 Glass Board?t Glass Cloth 258
+ SCF Y2 Hiden Fim 258

*LRTZANIE ASEAMS EAL AILIOOIA 2OI5101 AL,
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X X X X

SUZSAANUAHI D)
%:)—/ UNISON Engineering Co., Ltd.

fo| £5 wE EYS0| M0 KA1/ Turbulence £

o ASUAS =o5fr| ASEID HAHEY, TASESOS T4E

C. AHU 2 FAN®| 0 01 w2t hinfol] ey o x| ey
o

o =1
2[5 AZRIE E + U= 722 =|0f AU

mo rio

2Z50}
a5 M =dAE2 W2 E58 H A3 2 BXo| ]

Sound Cham

EZ=0| 4x|=l= Sound Chamber (Plenum)= Plenumg
Dimension=Ct 22 Foi0f ChshA= OfH Alo] HSES MEH
Mmool chaiAls ALAECE BEAtS| Bk 2fsh 5~8dB = F7t

2s gs = Uk

oN

1
Attenuation = IOlog[Se(COS 0/2rd2) + (I-a/a Sw)]

Se : Plenum &7¢HHA (m?)
Sw : Plenum Wall Area (m?)

a:S38
d : YEFHZ (m)
o @ ZAIZ
0000 X 0000 - 00
0000 X 0000 = 00
0000 X 0000 - 00
0000 X 0000 - 00
+ SCP 2 Glass Board / Glass Cloth / Et&2T H53
+ SCT &2 Polyester / Glass Cloth / Et8T 253
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Unison Sound Elbow
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SEG
SEP
SEF
SET

St}

GLASS CLOTH
GLASS WOOL(40K)

ol g

1=in Thick Lining 0 (150)
1—in Thick Lining 12 (300)
1—in Thick Lining 24 (600)

1—in Thick Lining 48 (1200)

0000
0000
0000
0000

X X X X

* SEG 2 Glass Board2}l Glass Cloth 23
* SEF §2 Hiden Fim 253
X QP AMYIAZEAMSEARUMX|LI U A Z2/SIHFTHAIL,
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MNEZe S

A5 YEE HETL HZoZ 0|z B2 Mt US
TurbulenceE £0|= O] 1 AX[=X0| UCt, AF HHO| 7|2
A AZHO| GLASS WOOL (50T) + GLASS CLOTH + EfSTH
H&3o=Z ot=rt, 2|1 TurbulenceE £0(7| 2f5 710|1= 812!

=)

rio

AL} el Ae, S STt 7jo|Sufle] x| K20 wat
—

dBE= XI0|7} Bl Li=h|, gixoz XNZIECk= & 13%H0IM

0 0 0 8] 14 22 &3

0 0 1 10 18 30 30

0 1 8 14 24 24 24

1 8 12 18 18 18 18
0000 X 0 000 - 00
0000 X 0 000 - 00
0000 X 0 000 - 00
0000 X 0 000 - 00

* SEP 2 Glass Board / Glass Cloth / EFELt 253

* SET &2 Polyester / Glass Cloth / Ef8® H5 3
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SHE
= —
Sound abaorbing Duct

SUZSAAUAHI T
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U

RiZo| £3/

- HEES SNt ASS F07| 9I5t0] ESME MRS
ezt 24

" HEO| TN ESX|o| S8, T, MAIHES o3t

Csst MA7Hs
« GE LjR AS XZE0LONL|3t HE ETASS KM
- A8 SEE XTI AS2A0] 2

aF H5EC

HiZe| HE Hel
" W2E S Fanl £Y, ESX0| Mx/510 A2
= A27| & USEXIQ HX|7t {22 HAst 37t
| e
2GR COTH
-4 L g ossnwnaLsae)
Ry Tl
R [N _ —o =0
[2YEAIH] SD |27 254 - ESHE Z(mm)|x| ESHEE0|(mm)]
. O|Al Eqp&aA
Insertion Loss for Rectangular Sheet Metal Ducts Aoy Fa£d
with 25mm Fiberglass Lining —+—08T —=—10T —* 12T —e—3jo|YCE
Tasertion Low, dB A 100 ===~ Haly Fooos i iy ro-oo- 1 '
Oetave Midband Frequency, Hz : : : : :
Dimensions, in. 125 250 200 1000 2000 4000 % 80 - --nnn N [ [N R D
66 0.6 1.5 27 ] 74 43 - | | | )
6= 10 0.3 1.2 24 41 6.1 i 3 ! ! ! !
Gx 12 0.3; 1.2 2.3 50 58 36 (o] | | | 1
5 18 0.5 1.0 22 47 532 33 J 60 +----mqmmmm- [ -
ExE 0.3 12 ] 0 i5 EX) S i i
Ew 12 0.4 1.0 1 43 49 32 B i ]
f= 16 0.4 05 20 4.3 4.5 30 D 40 -t R D aEEE. Y N
224 04 0g 1.9 40 41 28 c | v
0=10 [ ] i1 £ ¥ ) 7 EN| @ ! ! !
10 = 16 0.4 0.8 1.9 4.0 4.0 27 D0 bl — i ___ '
100 20 0.3 0E 18 R 37 2.6 © : : : :
100 30 0.3 0.7 1.7 36 13 24 = 1 1 1 1 1
12% 12 [} ] 1.9 10 31 F] i i i ] ! ! !
12%18 03 0.7 1.7 37 34 25 0 f f f f | i |
12x 24 03 0.6 1.7 ER] 32 23
17 36 03 0.6 16 33 19 22 63 125 250 500 1000 2000 4000
15% 15 0.3 0.7 1.7 36 33 24
13 x 22 0.3 0.6 1.6 33 9 22 Frequency (Hz)
15= 30 0.3 0.5 1.5 3.1 26 20
15 = 45 0.2 0.5 1.4 29 2.4 1.9
18 = 18 0.3 0.6 1.6 33 b 2.2 .
18« 28 02 05 1.4 30 24 19 [ i = ! = m
18 = 36 02 0.3 1.4 2g 22 L& Py . FeRE
18 = 44 02 0.4 13 27 20 1.7 it RRL e ¥
A= o4 [ 0.5 T ] 3] e Vel | Cedleg Fioor | Feol | Glamng
24 % 36 0.2 0.4 1.2 26 1.9 1.6 L _
23 % 4% 0z 0.4 1.2 14 1.7 14 PN =T B e =
24 x 72 0.2 03 1.1 2.3 1.6 1.4 S
W= 30 5F 04 Tr =% 15 5 INSUL 7.0.10 e s et
30 x 45 0.2 0.3 1.1 23 1.6 1.4 |
30 = &0 0.2 0.3 1.1 2.2 1.4 1.3 wa.
30 2 90 0.1 0.3 1.0 21 1.3 1.2 0 & -'.::-":-:.
A = 36 0.2 0.3 11 23 1.6 14 -
36w 54 0.1 03 1.0 21 1.3 1.2 o .
36 % 72 01 03 1.0 20 1.2 1.2 HHR, A HIE, ASHE ’
36 108 0.1 02 09 19 1.1 1.1 ’ — ¥
FEETY § 0.3 03 1.0 21 1.4 L3 XS, Ms/Eildil o | D mitmihelmi——m— G H
4264 01 03 0% 19 1.2 L1 B R = L
42 84 0l 02 09 1.8 1.1 1.1 HISZ=ZHA2(AZ) o= I=
42 % 126 0.1 0.2 0.9 1.7 1.0 L0 A |
48« 48 01 03 1.0 20 1.2 1.2 Rainfall noise 0l -
48 = 72 01 02 0g 1.8 1.0 1.0 - r
48 = 96 0.1 02 08 1.7 1.0 Lo B
4% 144 0.1 0.2 0g 1.6 0.9 0.9
&&]12007 ASHRAE Handbook—HVAC Applications || S -
Sl Edition _ Sound and Vibration Control
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Unison AD Silencer
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Anechoic Room & Semi Anechoic Room
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Industrial Silencer
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Industrial Silencer

D
DIFFUSER SILENCER

Sound power level more than 130 dB (A)

==

|
T8
i

DA
ABSORPTION DIFFUSER SILENCER

Sound power level 105 up to 130 dB (A)

DAA

ABSORPTION DIFFUSER SILENCER with
additional absorption stage, elliptical head, and
eaves purlin for the connection of the insulation.

Sound power level less than 105 dB (A)

/
[
I
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D 130 dB(A)
DA 105-130 dB(A)
DAA 105 dB(A)
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Unison Sound Proofing Wall
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Seismic Isolation Solution For IT Equipments

SP6000 2i(Rack) M&
SP9000 0|§“f$— H&




Sp6000 2HRack) 2 HEIEE| LU, RUSATILIOY T

: - 5 Y ¥ i UNISON Engineering Co., L t:,]
Unison Seismic Protector{Seismic Isolation System)

HZeo| S3

» EHO{ZD BYO0E FHOZ 36052 RE WH KT HES(EFEE)
A NSZ4 758 H58 E4 BY0|E HE(EFHEE)

200mm ZEHY S 76mm HE 0|2 UHY g

3 E 5 &3 2,000kg0]4 87

o EAEHIO BaE AHS B M5 DHER B
= Unit &9 342 914 MXE 20 ZHH22 XS
HE2l A
3p6E000 270
Sproon 320
Helgh! i
Wil M0 ~ Free N+HIHS RHSE NS H HRI(0)

HiEo 8= ~

" Sp6000 Series{(ETHE): M|, EMFY|, AEQX|, HESHIXR, AL, BHEA, SUELMHR B
u Sp7000 Series(CiSHAUE): MY, Eﬂﬁéﬁﬁixi. DE7|, UPS, 2HEAZ] HEJ|, oYY, Jet HALHE

.l

X/ 14O 7| (KOCED ZEAYLES HAREHI /0| ZENYS LM XNHAHNE )N H5HES 288,

Al YA M

a
| ]

L (o 38N u
L
T = Ty = Iy
T - F— |
n J_-. . a4 ._'A." ' o M ras. T |

0.1775 0.08203 53.7 0.1775 0.08203 53.7

SRR amzzey @ wesruy 0,355 008349 784 0765 008336 891
v i A 2 0.5325 0.08513 B4.0 1.1475 008587 925
.i! aua (&) noia . 071 008679 877 153 008606 94.3
0.8875 0.08550 93.3 1.9125 008908 953

|peEsusy %ﬁﬂg&i DX su=2w 1,085 008867 916 2295 009036 960

1.2426° 008888 -BZ 8 2.8775 008152 96.5

] S & =
@ .-“.-..:.-h-.-_«;‘—? m&ﬂ 1,42 0.09164 93.5 3,08 0.08522 96.8
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Unison Seismic Protector{Seismic Isolation System)
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Unison Vibration monitoring system for structure

Hardware

s MEMS{eciro Mechanical System)

® Sensilivily : 2V/g

® Noise Level : 5u9// Hz8 35 7I&E MM
8 AD Resolution @ 24Bit

® Frequency Range . 0 ~ 1,000Hz

® Size ! 160m X 110m X 45m

5 Run Time : 4Hour

PR i S —— g S
Sorftware 5 Lﬁw Al | [
s Time Sync. / Recording o, R | Bt
® Time Weighting (Hanning window, elc) e T

" Replay Mode

s Multi-Window Display

B AL T AT

AN A
= Auto Scaling 5 i A ol
» CPB, FFT, Time Graph o b o e[| el S et T o
= Vibralion Criteria Graph — RS S T
Network r |‘ =
Time Signals FFT Result Flotting of Criteria Curve

[Subnet 1]

24 A2 S8

Tg
NTP
RF Beacon

GPS ESE

Oss
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- BT TR L 27 HOF B MHETIE

- T ol Fop§ B804 Broadeasting
-GPSMM HB 3= Mg 718

- 2} 249| Sub Networkch AIZHE 7= NTPE B 8
- Sub Network & 8 = Broadecasting® 42

e NTP(E02.11a) . Ry &Y Iy

> Broadcasting(80211b.g) @) Wiraless Mesh AP

8 Timing Server
[Subnet 2]
I
55 A

BRIV EE 8 A0 22 FE
- Network™ R|SHoE BEE B

-Ho ol Module?| T/ HM2ART F HIEE7|
-ERHoZ GPSH o|E | MULDE F HIZSET}

- 2} Sub NetworkD}HC} Timing™E 2] 27}
-85 x| 7H0d [ Network# 5t &8
-FRHEBMAR s

-RHYEY YT 80|
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Unison Seismic monitoring system

® MEMS, Piezo Type.Seismomeler Type 38 75
® Sampling Frequency : 50, 100, 200, 500, 1KHz elc

® Time Synchronization : GPS, 1PPS or RTC

= Trigger AHEX 4, 115 HE ¥ 2&
» STA/LTA AZHRZH ME7Hs, MMA HE

= Sensor Calibration Control
s XTI GRS LMY 2 =N UE
s Size ! 415m X 100m X 244m

Network

® Ethernet{Wire & Wireless)
= JDF, TCP [/ IP
s RS23?

Application

Samsung Engineering Head Office

GPS!

- Independent Network Configuration
- Usage of Fiber cable

- Reliable Real Time Vibration and Seismic Monitoring.
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Hardware

9 Channel Selectable

® Inpul Range : £5, £10, +20 Vpp
(Ditferential or Single Ended)
s ASD Resolution : 32 bil

® Frequency Range .

0 ~ 4 000Hz

® Dynamic Range : 130dB
s Power : 18V DC, 1.5A
® Storage ;| S50 250Ghyle 0|4 HE Jis
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