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TECHNICAL DIAGNOSTICS OF PIPELINES OF HYDRAULIC SYSTEMS
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ABSTRACT: The hydraulic systems are industrial noise sources, the level of which mainly depends on the good condition of the regulative valves. The noise of the
regulative valves is produced as a result of turbulence of the fluid flow at a pressure drop across the valve. The present article examines the methods for specifying
the noise from the regulative valves into the hydraulic systems in connection with the needs of the technical diagnostics.
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PE3IOME: XvapaBnniHuTe CUCTEMM Ca U3TOYHMLM HA MPOMULLIMIEH LLYM, YYETO HUBO 3aBICY B roNisiMa CTeMeH OT U3NPaBHOCTTa Ha perynupalyute knanawu. LLymst
OT perynupalLuTe knanaHu € pesynTar oT TypOyneHTHOCTTa Ha hnywaHus MOTOK MPW CMaj Ha HanmsraHeTo B knanaHa. B HacToswara cratvsa ce pasrnexaa
MeToAMKa 3a onpedensHe Ha LyMa OT perynupaLLuTe Knanasu B XWAPaBNuYHUTE CUCTEMM 3a HYXANUTE Ha TEXHUYeCKaTa AuarHocTuka

Introduction even more difficult. More precise methods for evaluating the
noise characteristics may be obtained on the basis of an

The hydraulic systems are considerable industrial noise experiment.

sources. This noise is mainly produced by the regulative valves

located along the pipeline and directly depends on their Evaluation of aerodynamic noise

construction and good condition. There are two types of noise

in the regulative valves, namely mechanical noise and The acoustic power, generated by the compressed flow

hydraulic noise. The mechanical noise is caused by the through the regulative valve is subject to the following

vibrations of the valve elements, as a result of the accidental dependency:

fluctuations of the pressure in the frame or as a result of the for a valve that has one outlet

contact of the fluid and the movable and flexible elements. It is

also often when vibrations of the resonance frequency of the W=f CS(AP)Z A(AP/ P, )J (1)

elements cause their destruction. As a whole the noise from
mechanical vibrations is considered a useful side effect, which
a warning for some possible damage, but is not subject to
valuation.

for a valve that has N numbers of outlets

1
W = f WCS(AP)ZA(AP/Pl)} 2)

The hydraulic noise is subdivided into hydrodynamic noise -
that is caused by cavitation, and streamline noise as a result of
the turbulence of the gas phase of the flow. The two types of
noise are of great interest for the technical diagnostics of
pipeline systems.

where: A - functional parameter
A P - pressure fall
P1—pressure of the incoming flow, absolute pressure
Cy — size coefficient of the gas, which can be

! ] ] determined by the following three equations:
Valuation methods for noise of the regulative  fo the gas flow

valves
Q |GT 1 o)
The development of an analytical method, which can provide 9 5
a precise description of the mechanism of the hydrodynamic P V520 in 3417 ﬁ
and aerodynamic noise in the regulative valves, is a complex C, P,

problem. The constructive variety of valves and pipelines
makes the finding of a common approach for process modeling
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for the flow of water or other type of steam

Cg = Q 1 4
106\d,P, . (3417 [AP
C, ]
for fluid flow

|G
Cv =Q|_ A_II:-) (5)

where:  Cq-size coefficient of the gas
Cv - size coefficient of the fluid
C, = = (indicator provided in the valve technical data by

\%
the company-producer)
Q - velocity of the gas flow
Qs — velocity of the flow of the water steam
Qu - velocity of the fluid flow
G - gas density (Table 2)
GL — fluid density
P2 - pressure at the valve entrance
AP - fall of the valve pressure
T - absolute gas temperature at the valve entrance,

"R (degrees Renkin: T, =1,8T °C +491,67)

On the basis of the above dependencies can be made a
valuation of the level noise in the environment, as a result of
compressed fluid through the valve, namely:

Lp =L +ALc, +ALypp + ALy (6)

where: LP , dB — general noise level measured at a

preliminarily specified point (at a distance of 1.2 m from the
valve outlet and at a distance of 0.7 m from the pipe surface);

L, dB - general level of the acoustic pressure
determined according to AP;
ALCg , dB — correction for Cq

AL

pressure fall

AL, , dB - correction for the acoustic processing
according to the pipe thickness, the type of the pipeline
insulation and noise killers (in accordance with the technical

characteristics of the producer).
ds - steam density

Apyp+ @B — correction for the valve and the

Table 1

Gas G

Acetylene 0.90
Air 1.00
Butane 2.00
Ethane 1.03
Methane 0.55
Natural gas - 0.6 G 0.60
Propane 1.52
Propylene 1.45

Diagrams for industrial application have been developed
on the basis of equation No. 6 (Fig.1 and Fig.2)
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Fig.1. General level acoustic pressure for all types of valves.
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Fig.2 . Correction ALCg for all types of valves.
Evaluation of hydrodynamic noise
The acoustic power generated by the non-compressed

fluid flow through the regulative valve is subject to the following
dependency:

W = f{c\fA(AP, AP H (7)
P,-P,

where:

W - acoustic power, W;
Cv - size coefficient of the fluid;
P1— pressure at the valve entrance, N/m?
Pv — pressure of the steam on the fluid flow, N/m?
AP — pressure fall in the valve, N/'m?
The valuation of the hydrodynamic noise emitted to the
environment is made according to the following dependency:

L =L +ALc, +ALpp g ) + ALk (8)

where: Lp, dB - general noise level measured at a
preliminarily specified point (at a distance of 1.2 m from the
valve outlet and at a distance of 0.7 m from the pipe surface);

L, dB - general level of the acoustic pressure
determined according to AP and AP/(Pl -PR, );
AL, dB - correction for Cv.

AL /(PR )’ dB - correction for the a specific type
of valve and for flow regime



AL, , dB - correction for the acoustic processing

according to the pipe thickness, the type of the pipeline
insulation and noise killers (in accordance with the technical
characteristics of the producer).

Diagrams for industrial application have been developed on
the basis of equation No. 8 (Fig.3 and Fig.4).
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Fig.3. General level acoustic pressure for all types of valves.
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Fig.4. Correction ALC\, for all types of valves.
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Conclusions

The noise in the hydraulic systems is an indicator, subject to
periodical control, in connection with the sanitary labour
standards, as well as in connection with the establishment of
damages and failures in the work of the system elements.
Pumps, compressors and regulative valves are part of the
general noise produces by the hydraulic systems. Their good
condition is of great importance for the pipeline systems,
especially when petrol products are transported through them.
The possibility for determining the level of the noise, produced
by the regulative valves, and separating it from the general
noise in the hydraulic system, enable the diagnosticians to
identify the incipient damages to the valve in due time and to
localize more precisely the damages along the pipeline.
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