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Noise propagates in pipes along pipe walls and along the
media in the pipes. In order to avoid body-borne noise,
the Insertion of elastic devices llke expanslion Joints is
used. In order to avoid propagation of ncise along ‘the
fluid or other media in the pipes, sound attenuators or
mufflers were used in the past /1/ + /2/. Investigation
had shown that inserting elastic cushions in the media ab-
_sorb the kinetic energy of velume or pressure pulses of
the media. Thus the body-bprne sound Is attenuated in a
way which Is simplier and safer than the general use of
elastic expansion joints which must be replaced from time
to time /3/. The performance and capabilities of elastic
fluid insertion will be shown and the analyses of the
cushlon as a lowpass filter will be made.

Controlling noise propagating along pipes and tubes is in
general dane by inserting expansion jolnts. However, prac-
tice has shown that these measures are nol entirely satis-
factory. Apart from the correct installment of the expan-
sion joints into plpes (for the correct way to install ex-~
pansion joints see flgure 3J), It is imperative to adhere
to specific standards for dimensioning.

Slince part of the enerqgy is propagated in water (I1_.) and
part of the energy is propagated In the tube inselE C1.)
a model has been developped which shows the attenuation
of sound level in tubes:
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D= - 10 1og[(1—a) 10 10+ak-2]
The key to the used symbols is:
l.'-'
a = —
]F + IK

The retation between the compressibility of the pipe and
llquid on the one hand and the attenuation of the sound
level on the other hand depends om the attenuation of the
"dry" expanslon joint (this meanms the pipe is empty of wa-
ter ar fluid) and on the relation of the energy in fluid
(]F) and the total energy in pipe (see figure 1).

One can determine the insertion loss of the "dry" expanslion
Joint with a shaker and can calculate the total insertion
loss "A"- weighted for the spectrum of the used pump. This
is done by the formula above. Comparison of the calculated
insertion loss and measured insertion loss (flgure 2)
shows a good correlation except for the metal expansion
Jjoint,

In the lecture the planning standards for the practical
use of expansion joints for water- or fluid-filled pipes
will be shown as well as correct placing of the cuter ex-
pansion joints and the cushion type, [n the tube inserted
gxpansion joint sllencers.

al
161

dBIA)]
14 1

Figure 1:




EXPANSION JOINTS
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Figure 2:
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Figure 3: Example of incorrect and correct in-
stallation of expansion Joints
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