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Abstract

During an operation of compressed air stationsgtimpressors are permanently in operation. Duhiaddng-
term running of a production, the parts are goiegmand this leads to undesired leakages and tieugyelosses.
Using on-line flow measurement, compressed airddedm air distribution or internal distributionstgms and
parts of technological equipment can detect, inatsously. By defining of proper measurement poiits
possible to locate the leakage quite easily. ThHeviing study deals with the application of an a#tonic flow
meter just for this purpose.
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Introduction

Production plants using compressed air have oftebl@m with the compressed air losses caused kg des
on the distribution systems or directly on the pmatic parts of the machines. During operation eftdthnology
it is almost impossible to find a leakage because loig noise. Usually the leakages are very smallyalves,
pneumatic drives, pistons, actuators, etc. The nmogechines have spetial program for sequentigthing of
the pneumatic systems and such way they can lecaliproblem. Using ultrasonic flow monitor in prope
measuring points configuration it is possible tatcol system partly and localy, as well.

Compressed air

Compressed air is typically one of the most expanstilities in an industrial facility. While desigg energy
saving compressed air systems various methods ppke@d to reduce energy losses and minimize energy
consumptiort. However, energy efficiency of many compressedsystems is low. Improvements in the range
from 5 to 50 % are possible, but a large techracal profitable savings potential is not realisedarncurrent
market and decision mechanisfris has been identified as one of the least efficferms of energy. Only about
10 — 30 % of compressed air reaches the pointaf @ise, while the balance is lost as heat enardy@a lesser
extent from leakage and inefficient us&g® typical compressed air system is comprised oibus components
such as air compressors, air dryers, filters, egpl@anched pipes, valves, nozzles, and contsoligach of these
components represents a potential for energy fodfsei form of flow or pressure loss in the systétnthe stage
of developing a compressed air system or evenearuttization period, there are many other impdrfactors
such as compressor size or control system detetimirthat have great impacts on energy efficierfdthe system
and these should be taken into accdurte direct impact is evident in every-year paymdat the supply and
distribution of electricity consumed at the collentpoints, indirectly electricity prices are prdied into other
commodities and daily consumption itefns.
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L eakage detection

Leakage is not only a source of energy lossesalbata factor of indirect influence on operatingtsoAs they
increase, the pressure in the system drops, pn&utoats work less efficiently, which adversely exfs the
production process. The only solution is to inceeti®e working pressure to compensate for the ss.is due
to the additional consumption of electricity, leaglito an increase in the specific consumption eftekity per
unit of output of the compressbr.

Detection, quantification, and repair of leaks citmites to: reduction of operating time of equiptevhich
prolongs its operating life; avoidance of unnecgssampressor capacity; avoidance of pressure Uatitins
which deteriorate tool operation quality and diremefficiency of equipment, potentially leadingpimduction
breakdowns; avoidance of extra maintenance tinee, reduction of maintenance costs, reductionedf assets,
i.e. spare parts, better utilization of maintenameesonnel, reduction of noise level in workplad&ince air leaks
are almost impossible to see, other methods mussée to locate them. The best way to detect lisatksuse an
ultrasonic acoustic detector, which can recogniime high frequency hissing sounds associated wittheaks.
These portable units consist of directional mickapds, amplifiers, and audio filters, and usuallyeheither visual
indicators or earphones to detect le®ks.

Another possibility is using a flowmeter to watcficav of air during non operating section of a gglakpattern
of a production plant using compressed air showtherFigure 1.

Figure 1 Compressed Air System.®

Most compressed air networks work at around 6 ba8 At this pressure level, reliable flow measueat
with the ultrasonic clamp-on flowmeter is ensuredlbtimes - the system is even capable of meaguat only 3
bar pressurised steel pipes (at plastic pipes dowatmospheric pressure). By measuring the flow, thie system
determines the current consumpti8tusing a clamp-on precise flow meter a reliablé ldatection is possible.
An example of an mobile ultrasonic flow meter i®wh on Figure 2. Ultrasonic sensors are mountethen
compressed air distribution system pipes. The obuatit consists of a driver to send the soniogihal to the pipe
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and a receiver. The primary value is the informatidbout the speed of the medium. Through a mathesthat
calculations is the real air flow calculated. Aletalgorythms are implicated in the control unheTinformation
about the final value of the flow can be send twtlfer evaluation using unified signals or digtammunications
as well.

Figure 2 mobile ultrasonic flow measuring.*

For automated long time systems are the statioflany monitors designed. Such stationary flow meter
shown on the Figure 3.

Figure 3 Stationary flow monitor with installed ultrasonic clamp-on sensors. The silber layer is damping
material to avoid reflections and nois from the pipe.’?

An model of the leakage detection using ultras@ioi@ monitor is shown on the Figure 4.
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Figure 4 Example of the leakage detection using ultrasonic flow monitor .23
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Epilog

Leakages mosty make a low flow increase what iequibblematic to measure. For a precise leakatgetiten
a longer measuring period to be taken. Ultrasotoev fmeter provided together with precisely designed
mathematical algorithms reliable measuring reduoltshis application. Generaly, there are seveagkdaken for
the leakage detection but using such precise detliemonitoring time can be shortened. The shorteritoring
time the lower loses in the production.

Using stationary flow meters and a proper automadiod switching valves can be this procedure auiesna
and programmed to be performed during the planmedygtion stand-off periodes. Either the differenaethe
air consumptions are very low for exact quantifimat they can provide just a signal about a disznep in the
process regarding to normal conditions, at least.





