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DEFINITION

Silencers for controlling the noise produced by the expansion of a gas or steam at elevated pressures in the moment of the atmosphere
discharge.

APPLICATIONS

These silencers are used to reduce the noise generated by high velocity gas flow, such as steam vents, safety and relief valves, blowing

systems and purge points.
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SPECIFIC DESIGN

Each silencer is custom designed according to the noise attenuation required. Its dimensions are directly proportional to the desired noise
reduction and the gas mass flow. Noise reduction depends on the silencer length while the diameter of the silencer depends on gas flow.

These silencers are designed for a maximum speed that minimizes noise and ensures structural integrity.

The silencers are structurally designed to withstand wind and snow loads. In relation to earthquakes, silencers are usually equipped with a
lateral support system that allows design the support structure and anti-vibration systems.

The silencers have no moving parts and typically have a lower inlet nozzle for purging.

Each silencer is equipped with an inlet nozzle size to be compatible with existing or planned customer line. Each silencer is designed and
built to withstand thermal shock and stresses produced at high pressure and high operation temperature.

Silencers can be easily adapted for special applications requiring a transversal inlet. This can greatly facilitate the installation of the
silencer, eliminating the need for elbows in the piping system.

All vent silencers are individually designed, considering customer specifications (design conditions) and the operating conditions in order to
ensure that the requirements of our customers are satisfied; hence we do not have Standardized tables of this type of silencers.

COMPONENTS
There are three main components of silencers:

e  The inlet diffuser
e  The absorbent plenum
e The dissipative stage: multi tube system, system of con- centric circles, or parallel baffles system.

The inlet diffuser reduces the noise generated and modifies the sound spectrum so that it can be better controlled in the absorptive stages
of the silencer. This is obtained by dividing the flow into many small jets.

The diffuser also provides a back pressure on the valve for her optimal performance. This back pressure reduces the pressure drop across
the valve which reduces the noise generated by the valve and reduces the speed downstream of the valve. This is practically the only
component of the silencer that can be subjected to high pressures, so the design and selection of these component materials are very
important to ensure the durability of the silencer.

Although the diffuser is designed in accordance with Section VIII, Division 1 of the ASME Code for a working pressure equal to the
pressure valve is not a closed container and can not receive a stamp of ASME. Operation pressure is directly proportional to the mass flow
through the diffuser. Therefore, it is important that all cases are individually dimensioned to operate in conditions of maximum operating
pressure of the diffuser. Ordinarily, this condition occurs when the valve is fully open.
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The absorbent plenum is an expansion chamber designed to smooth and homogenize the flow of gas prior to the reduction of acoustic
energy to be obtained in the dissipative stage. Designs and manufactures these absorbent plenums to reduce the acoustic radiation
through the outer shell of these silencers.

In the dissipative stage the fluid passes through a system of multitube, crowns, or absorbent baffles, achieving significant reductions in
noise by viscous friction depending on the design and the depth of the silencer (higher length means greater silencer acoustic attenuation
is achieved at high frequencies).

Furthermore, these silencers are designed and built to accommodate the thermal expansions which occur in cyclic operations.
BASIC MATERIALS

(A) The silencer shell and top caps are made of carbon steel. These parts are exposed to the weather.

(B) The bottom of the silencer is carbon steel, on which the diffuser inlet tube is inserted.

(C) Tubes / multi-perforated crowns: pipe, crowns or parallel baffles system which is constituted by multi-perforated stainless steel with
thickness from 1mm.

(C1) These parts are well protected from erosion with a veil of fiber glass, or with stainless steel. (C2) The chamber is filled with mineral
wool, fireproof and hydrophilic fibers, with a high sound absorption coefficient.

(D) Drain system in carbon steel.

(E) Acoustic diffuser, manufactured in combination of steel (carbon and stainless) of different thicknesses and com- positions, depending
on the design parameters of temperature and pressure.

(F) The inlet pipe is connected to the silencer through the diffuser and to the pipe by flanges, expansion joints or welded directly.

The silencer is finished in high temperature paintings (depending on the customer's requirements there are different types of protection for
these silencers).

(G) Acoustic and thermal expansion protection of the acoustic plenum using multiperforated stainless steel and acoustic mineral wool.
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ACCESSORIES

e Flanges: are welded to the silencer inlet pipe, these can be normalized according to ANSI B16.5, DIN, and SAE.

e  Expansion joints: normally, provided upon request, these silencers have expansion joints (vertical and horizontal), which can be
directly welded to the inlet tube or provided with flanges (the choice of the compensator will depend on the estimated tension for
all piping where is located the silencer).

FLANGES EXPANSION JOINTS

e  Support: the silencers come equipped with a system of supports (brackets) as they will be supported in the structure.

e  Support legs (upon request)

SUPPORT BRACKETS SUPORT LEGS

e  Lifting Lugs: Usually these silencers are supplied with lifting lugs for easy handling in the installation.
e  Anti-bird mesh

e  Multiple inlet system

e Tagged: the silencers can be labeled with Stainless Steel identification plates (upon request)

e Rain protection

e Packing: silencers may need special packaging, provided upon request (phytosanitary, ...). If not requested, silencers are given
in brackets to facilitate handling thereof, and an externally coated plastic film (To protect the silencers from dust and other
agents, since silencers are manufactured to withstand adverse weather conditions).

MULTIPLE INLET RAIN PROTECTION

ANTI-BIRD MESH
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CALCULATION PARAMETERS

To optimize the design and manufacture of the vent silencers is indispensable to have the following information:
1. Design conditions:

a. Pressure
b. Temperature

c. Connection diameter (DN)
2.  Operating conditions:

a. Fluid type

b. Volumetric flow rate (m3/h), or otherwise:
e  Mass flow (kg/s)

e  Molecular weight, density

e  Fluid velocity (m/s)

c. Operating temperature
d. Operating pressure in the silencer inlet

e. Atmospheric pressure of the installation area

3. Acoustic conditions

a. Sound pressure level required, and place for measurement
Installation height of silencer

c.  Sound spectrum (if known)

CALCULATION PARAMETERS

Some types, depending on the acoustic attenuation requirements, are showed below:
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