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— improved cost effectiveness for new system development by reusing components;

— shortening man-hours by cutting down on recoding of repeating operations by reusing already defined components.

In author’s opinion implementation of this method will increase efficiency SCADA in various fields.

This method could be used by system architects and programmers already working on existing SCADA reengineering
projects.

Future reengineering model development will lay the ground for other support types of redesign SCADA. Reengineering
SCADA will overcome the discrepancy between the pace of development of science and technology and design processes,
improve technical support SCADA and reduce operating costs.
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Abstract: On many industrial objects regulators of pressure are used. Following initial data are necessary for proper
selection of a regulator and calculation of throughput: a working environment, entrance and target pressure, expense,
temperature of a working environment, accuracy of regulation, a class of tightness, diameter of the pipeline, type of accession,
constructional materials, external or internal registration of target pressure, protection against excess of pressure.
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The decision of this problem is closely connected with the proved choice of types of the process equipment, wide automation
of technological processes, introduction of new technical decisions, use of necessary means of the control over realization of
problems of complex mechanization of technological operations. In article the analysis of work of the functional module of a
vertical multiline automatic packing machine on the basis of a proportional regulator of pressure «CAMOZZI» with
realization of a feedback by means of an analog signal of regulator MX-PRO [1-3] is lead. The drive of the holder for a rolled
material has been tested on proportional management of position of the directing rollers used on a technological site of supply
and regulation of a tension of a tape of a roll of a packing material at formation of packing.

Results on use as the operating module of regulator MX-PRO for management of a drive of the holder for a roll of a
material in view of a course and pressure in a pneumatic system are received. Carried out researches provide the way to raise
operational properties of a transportation system of supply of a packing material for technological processes of packing
modules at the food enterprises.

Annomayus: Ha MHo2ux npousso0cmeenHblx 00beKmax ucnoib3yomcs pe2yismopul 0asienus. s npaguibHo2o noobopa
pe2yiamopa u pacuema nponycKHoU cnocoOHOCmu Heodxooumbl credyioujue UCXoo0Hbvle 0anHble. paboyas cpeod, 6Xo0Hoe u
8bIX00HOE 0asieHue, pacxod, memnepamypa paboueti cpedvl, MOYHOCIb Pe2YIUPOBAHUS, KAACC 2EPMEMUYHOCMU, OUamemp
mpyoonpogooa, mun npucoeouHenus, KOHCMpPYKYUOHHbLE MAMEPUAbl, GHeUHAS UTU GHYMPEHHIS PeUCmpPayus 8bIX0OHO20
()GBJZEHM}Z, 3awyuma om npesvlulerusl oasnenus.

Peuwtenue smoii npobaemvt mecHo c81A3aHO ¢ 0OOCHOBAHHBIM 8bIOOPOM BUOOE MEXHOI02UUECK020 000PYO0BAHUS, WUPOKOU
a@mozwammauuezl MEeXHON02UHUECKUX Nnpoyeccos, BHE()peHueM HOBbIX MEXHUYECKUX pemeHm?, UCNONIL308AHUEM HEOOX0OUMBIX
cpedcme KOHmMpOJs OISl pednu3ayuu 3a0ay KOMNJIEKCHOU MeXanu3ayuu MmexHoI02udeckux onepayuil. B cmamve nposeden
aHAIu3 pa60mbl d)yHKI/;uOHaJZbHOZO MO()leﬂ BEPMUKATIBHOCO MHO20NOMOYH020 YNAKOBOYHO20 aemomama Ha base
NPONOPYUOHAIbHO2O pec)ynsimopa oasnenus ((KQMOZ;L;M» c peaﬂumuueﬁ o6pamH0ﬁ C6A3U C NOMOUWbIO AHANI0208020 CUucHAA
peaynsmopa MX-PRO [1-3]. [lpusoo pynonodepoicamens 6vll npomecmuposan HA NPONOPUUOHALILHOE YAPAGIEHUe
NnoJlodCenHUemM HanpasaAaiouyux poauKkoes, UCnojab3yemsblx Ha MexXHojl0cu4eCKom ydacmiKe nooavu u pecyaupoeanus HamsiasiCeHus
JIeHmbl PYJLOHA YNAKOBOUHO20 MAMEPUALd NPU POPpMUPOSAHUY YIAKOBKU.

Tonyuenvl pe3yrvbmamul N0 UCHROIB30BAHUIO 8 Kauecmee ynpasuaiouwe2o mooyisa pecynamopa MX-PRO ons ynpaenenus
nPUBOOOM PYIOHOOEpICAmesl ¢ yuemom Xxo0a u oaslenus 6 nueemocucmeme. IIpogedennvie ucciredosanusi 0arom
BO3MOIHCHOCNTb NOBLICUMb IKCHIYamayuoHHble ceolicmea mpancnopmnoﬁ cucmemvl nooayu Ynakoeo4Hoco mamepuaia ons
mexHoJ102UYeCKUx npoyeccos ynako604Holx MO@yJZeZZ HA nuujesvlx npednpuﬂmuﬂx.

Key words: Regulators, pressure, accuracy, roll, material, feedback.
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Introduction

The vertical multiline automatic packing machines working from two rolls, are applied usually to fine packing for portions
of loose, liquid, viscous and fine piece production in flat packages for the packing, produced of various thermal welded or
thermal stuck together film materials, as well as the filtrational paper laminated by polythene of a paper and an aluminium foil.
Then opposite surfaces of such packages can be carried out from various materials.

For formation of a package it is necessary to provide regulation of pressure in system of a tension of rolled materials. To
provide the process equipment with competitive characteristics allow electric mechatronic modules of positioning. In systems
of hi-tech packing machines, at management of movement of functional working bodies, there is connected with variation of a
configuration of working bodies a variation of inertial parameters of working links.

The model of system of positioning considered in the given work, allows not only to specify parameters of the functional
module of a packing machine, and to change them by means of a feedback between a proportional regulator of pressure and the
executive mechanism. For extension of works on research of applications of proportional regulators MX in systems of the
automated pneumoelectric drive, research of application of such type of regulators has been executed. In control systems with
a tension of a flexible material which is shaped in rolled structure, it is necessary to supervise a condition of supply of a
material from a roll in a zone of formation of a package.

The analysis of existing decisions

In some cases operational and constructive characteristics are mutually connected and cannot be separated neatly from each
other. The center of attention instead of separate components is the complex integrated solutions developed for a drive of
mechanisms of the elevating equipment, for all technological processes of food branch, a robotics, manufacture of various
packing machines, as well as a lot of other areas. They are a basis for successful and fast introduction of innovative
development in the field of manufacture of cars and plants with objective of achievement more high efficiency. The productive
and reliable equipment of company CAMOZZI is constructed on the recognized standards and differs convenience of service.
For a condition of simple and flexible adaptation of separate functional modules and cars in a technological line of
manufacture of packing, the possibility of fast readjustment of the equipment under new technological problems is. For motive
power in electropneumatic systems compressed air is used. For adjustable supply of air it is carried out by reducers regulators
of pressure, it is standard regulators of pressure which work on pressure decline on an output more often and have no
possibility of fast readjustment during work on the removed control system. Regulators of set AR concern to such systems, AF
(SMC), station of regulation of a feed of air type 708 (SAMSON), regulators of pressure MC (CAMOZZI) and other similar
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arrangements. The technology for coordinate regulation of a tension for tape was developed for digital press (polygraphic
manufacture) all over again, but in the further has been recognized, that it is the excellent decision for packing machines with
formation of packing from rolled materials, for example packing machines from Tetra Pak and Elopak.

To provide accuracy of overlapping of layers of a rolled material depends on two associated variables: tension of a tape and
speed of its moving. In perfect conditions non-uniformity of a tension of a tape would not arise, and to adjust a tension it would
not be required. For adjustment of a tension it is necessary in connection with influence of several factors: the fluctuations
caused by mechanical discrepancies of a design; the various inertial response of mechanical elements during acceleration of a
tape; non-uniformity in unwinding and a tension of rolls; slipping of fascinating rollers. CAMOZZI has developed systems for
adjustment of supply of pressure of compressed air in system of a drive of a tension of a tape which is capable to solve the
primary goal of rolled supply of materials, providing high speeds at high accuracy of overlapping. For synthesis and the
analysis of work of packing machines with regulator CAMOZZI MX — PRO, as well as carrying out of the analysis of possible
laws of supply of pressure in system of an electropneumodrive in the given work the special attention was given construction
of mathematical model. For synthesis and the analysis of work of packing machines with regulator CAMOZZI MX — PRO, as
well as carrying out of the analysis of possible laws of supply of pressure in system of an electropneumodrive in the given
work the special attention was given construction of mathematical model.

Statement of a problem
The important problem at operation of systems of automatic control pressure of gas is maintenance of required dynamic quality
and, first of all, absence of the uncontrollable self-oscillatory processes reducing service life of systems and accuracy of
measurement of expense of gas [1]. In the scientific literature not enough attention has been given to studying of the factors
influencing dynamic processes in system of regulators of pressure [2, 3].

Objective of work is the solution to the problem of optimum control by process of supply of a packing material and
development of mathematical model of a regulator of pressure of compressed air in which the possibility of movement of
elements of mobile system is considered from each other at movement between emphasises (pneumocylinders) of directing
platens (fig.1).

Fig. 1 - the Function chart of the vertical two-rolled multiline automatic device of model BAOM 4/1-10/5

The regulator of pressure of gas is intended for maintenance of constant pressure on an input in a control system of
directing and supporting platens. We shall consider application of a proportional regulator of pressure on the vertical multiline
automatic device of model BADM 4/10-10/51t consists of the arrangements of unwinding of rolls fixed on a bed 1 and 2
(fig.1.) a packing cloth; mechanisms 3 longitudinal are sharp rolled cloths on interfaced tapes; arrangements of the platen 4
step-by-step supplies of a packing material and formations of packages; the photogauge operating it reading from a surface of a
tape special labels, defining length of packages; a multiline dosing out arrangement it (is not shown), packing up in shaped
packages production for packing; the arrangement 5 welding edges of interfaced tapes by longitudinal seams; the arrangement
6 welding packages by a double cross-section seam with simultaneous operation of cutting of a material between seams; the
marking arrangement blocked with it dating (6 figures) on a cross-section seam; the tape conveyor 7 driving from the
automatic device ready packing units 8; as well as a case with an electric equipment and a microprocessor control system. The
mathematical model of a regulator of pressure is described by the rated diagram of a regulator in working position, presented
on fig. 2. At a conclusion for the system of the equations following assumptions have been accepted: a working body — ideal
gas; heat exchange between gas and walls of a regulator is absent; the temperature of gas by a flowing part remains to a
constant; transients of current of gas in throttles quasi-stationary.
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Fig. 2 - The generalized rated diagram of a regulator of pressure in view of the attached highways

The generalized rated diagram (fig.2) of a regulator of pressure in view of the attached highways, keeping constant pressure
behind itself, made on an example of proportional regulators of pressure MX-PRO CAMOZZI is considered. During
researches the proportional regulator of pressure on the basis of set MX in which instead of the handle with a spring the
proportional regulator of pressure K8P adjusting pressure of management in the pilot chamber is established is considered. On
fig.2 pneumatic system with an electric proportional regulator of set K8P, consisting of the hollow rod 3 connected to a
membrane 4 and piston in weight m, as well as the piston 6 fixed on elastic communication by means of a rod and a gas spring
1 with rigidity C1. The chamber 2, provides the way to support the installed pressure upon the main channel 1 > —2 ’ and to
support a signal on pressure for the channel of a feedback with system of operating 2/2 valves K8P on pressure. Pressure in the
chamber 5 allows to operate a membrane 4 and to establish desirable pressure upon an output from a regulator. The channel 3
’-is the channel of an exhaust at dump air. [3]. The piston 3 and a membrane are under action of command pressure Poperftion
from operating valves K8R - specifying. The equation of balance of a membrane as dynamic link with the concentrated
parameters m, Crp,& - is presented in the form of:

d? _dx
m—-+&—+C, X—Fy+Fp—F =0,
dt2 (;: dt p 01 02 P (1)
where Fs — the sum of forces of nonlinear friction, aerodynamic elevating force and the forces acting on a membrane and a
rod; C,,, - rigidity of a spring, N/m; m — weight of mobile system, kg; & — damping; Fyq, Fyp— efforts of preliminary influence

of a mechanical spring 1 (fig.1) and a gas spring in the chamber 5. By assumption in mathematical model also it has been
taken: insignificant influence of forces of friction and elevating force of a stream on static and dynamic characteristics of
system:

Fs =—PmSm + PiSc — P1oST + PaSm, When P, — pressure in a cavity under a membrane; S, — the area of a membrane; p,

— atmospheric pressure; S, — the area of a saddle of the valve; St — the area of a plate where p;— factor of expense; x—
course of a membrane of the valve; R — gas constant; 7; — temperature of braking; kK — parameter of an adiabatic curve; p; —
absolute pressure; S; — the area of through passage section; =, — the critical attitude of pressure.
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d?x _ dx
m dt? +§a+cnpx_ Por + Pox + pmSm - pisc + plOSp + paSm =0

In rated model following assumptions [2] are accepted: a working body — ideal gas; pressure and temperature upon an input
of a regulator are constant, i.e. PO = const, TO = const; Mode of flowing of gas in a cavity of the consumer — critical; heat

exchange between gas and walls of a design is absent.
Believing, that the condition of gas in a cavity changes under the adiabatic law, it is possible to record (2): ra when £, —

factor of expense in section of a rod 3 (fig.1); d .— diameter of the piston on a rod 3; x- course of a plate of the valve; R — gas
constant; T, — temperature of braking in the chamber 2; k — parameter of an adiabatic curve; Pi — pressure before an input in
K8P; P, — pressure upon an input in a regulator of pressure; Tp— the critical attitude of pressure, P_— pressure in a cavity of

the chamber 2; G, ,; — the mass expense defined by operating valves K8P; V- volume of a cavity of the chamber 2; G, -

mass expense feeding K8P; R — gas constant; k — parameter of an adiabatic curve; T_— temperature of gas in a cavity; C,. -

Capacity of variation of pressure (rigidity of a gas spring). The method of carrying out of experiment consist in supervising
working pressure in the set intervals by means of a regulator of pressure. In parallel with experimental researches the analytical
model constructed in view of the generalized equation of conservation of energy was analyzed. Readings of regulation on
pressure are removed in system Fluid Lab—PA, through EasyPort for maintenance of communication between the personal
computer and MX-PRO. For removal of the characteristic of a regulator and definition of reaction to individual influence such
functions, as a choice of channels of measurement, correction of time of measurement or the analysis by means of the cursor
with function of scaling were used.

Conclusion

The received system of the equations (2) describes functioning a regulator of pressure of gas with the attached capacity and
a package of operating elements. At the set expense of gas through a regulator and required value of pressure on output Pout
(fig.2) on its mobile parts the balance of forces is established. At variation of expense of gas through a regulator, for example,
an increase due to the consumer, pressure upon its output Pout will decrease, owing to what the balance of forces on a sensitive
element of a regulator — the piston that will lead to an increase of the area of section of a throttle between the piston 6 and the
piston of a rod 3 will be broken. Pressure upon an output increases up to required Pout and occurs restoration of balance of
forces on mobile parts of a regulator. At reduction of expense through a regulator regulation of pressure on an output occurs
similarly. According to the accepted assumptions the equations describing gas dynamic processes in a regulator of pressure of
gas are received, losses of energy are considered by means of factor of expense. By means of modelling behaviour of a
working environment (fig.3), in a regulator and on an output from it, probably to estimate size of speed of system during test,
possible deviations from the installed ranges of adjustable sizes and to reach stable position of working processes in the
mechanical systems operated by means of regulators. MX-PRO it was used for maintenance of constant pressure on an input
in a control system of directing and supporting platens, provides the way to provide the technological control over operation in
a mode of actual time.
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Fig. 3 — Results of calculations and measurements of pressure on an-output at use of different operated volumes: a) V =

0.1 m3, b) V=0.2 m3.
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