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Summary. When designing new systems for automatic control of
technological processes, there is a need to choose the type and calculate the
parameters of throttle regulating bodies (RO). Therefore, the throughput
(ideal) characteristic of RO in working conditions is called the consumption
(real) characteristic. Selection of throttle RO parameters requires a certain
theoretical training and practical skills from the designer, which should be
acquired using specialized programs from manufacturers. These programs
allow designers of automatic control systems to develop skills in the
selection of valves and actuators, to correctly place orders for the
manufacturing company.

Pestome. [Ipu npoexmysanni HOGuUX cucmem agmMoOMamu4Ho20 KepyeanHs
TNEeXHONO2TUHUMU NpOoYyecamu BUHUKAE HeOoOXIOHicmb eubopy muny i
PO3PAaxynKy napamempie Opocervhux pezymoiouux opearnié (PO). Bubip
napamempie opoceavnux PO nompedye 6i0 npoekmysarvHuxa nesHoi
meopemudnoi ni02omosky i NPaKMu4HUX HABUYOK, AKI 0OYilbHO HaOymu,
BUKOPUCMOBYIOUU Cheyiani3osani npozpamu 6i0 @ipm-eupooduuxis. Jlani
npoepamu  00360JAI0Mb  Chopmysamu Yy NPOEKMYATbHUKIE — cucmem
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asmomamuinoco KepyeaHHsa HABUYKU 3 6u6opy K1ananie ma BUKOHABYUX
MEXAHIZMIB, KOPEKMHO CKIACMU 3AMOBIeHHS 05l PIpMU-6UPOOHUKA.

Throttling regulating valves (RV), for example, valves or dampers, are
designed to change the flow rate of the substance entering the technological
unit in proportion to the amount of the control action of the regulator.
Throttle RVs are part of the pipeline network, which also includes pumps,
pipes, elbows, shut-off valves and other local resistances. They have their
own typical dependence of pressure loss depending on flow rate [1].

The pump head depends on the flow rate, which decreases when the flow
rate increases. Pump manufacturers usually indicate this relationship in their
manuals. In liquid transport systems, the pump size is selected to operate at
maximum efficiency at rated flow rates. Under conditions of minimum flow,
the pump pressure is higher, and under conditions of maximum flow, the
pressure is lower than optimal. This change is manifested in a change in the
pressure drop AP=P; — P, at the RV when the flow rate Q in the network
changes (Fig. 1). At rated flow rates, the control valve typically accounts for
approximately one-third of the total system pressure loss [1].

Pg PUMP PRESSURE HEAD
prALVE UPSTREAM PRESSURE

Ap

pg VALVE DOWNSTREAM PRESSURE

P3 svsTEM PRESSURE

Q
Fig. 1. Pressure loss in the pipeline network [1]

From a hydraulic point of view, the throttle RV is a complex variable
local resistance. When passing through it, the flow of matter undergoes
compression, expansion, rotation, separation and subsequent merging
(Fig. 2, a).

During operation, not only the live cross-section of the passage and its
geometry changes, but also the flow speed; in addition, the density of the
substance, its viscosity and temperature may change. All noted factors
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complicate the analytical calculation of the parameters of throttle control
valves.

0)

Fig. 2. Example of RVs designs from Fisher [2]:
a) — cell valve with noise reduction; b) — a cage which provides a linear
throughput characteristic of the valve

In throttling valves, a change in their hydraulic resistance AP and flow
capacity ky occurs due to a change in the flow area depending on the linear
h or angular o stroke of the movable part of the valve, consisting of a seat
and a plunger [3].

In the technical documentation, manufacturers indicate the flow capacity
kv, m%h of the regulatory valve as the water flow through it with a density
of p=1000 kg/m? under the influence of a pressure difference AP=0.1 MPa
(1bar). At the maximum stroke (conditional stroke) of the rod hs (or as), the
kv value is maximum and is called the conditional capacity kys [3].

The documentation also indicates the throughput characteristics of the
valve. In dimensionless form, this is the dependence of the relative flow
capacity kv/kvs on the degree of opening h/hs (or a/as) [3]. It can be, for
example, linear or equal percentage (Fig. 3), which mainly depends on the
design of the seat and plunger (Fig. 2, b).

To understand the physical meaning of the k, parameter, one should
recall the Weisbach formula for local resistance. Let us first write it for
idealized conditions, when water with density py=1000 kg/m3, speed Vy, m/h
and flow Qv, m%hour flows through a valve with local resistance & and inlet
area S, m? under the influence of a pressure difference APy=1 bar:

eV puQF
AR =t =t

Similarly, for another liquid that flows through the same valve, you can
write:
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Fig. 3. Throughput characteristics of regulatory valves [3]

Then

AP, _ P1Q12
AP‘V p‘UQU ’

from where, taking into account the definition of the flow capacity, you can
get the expression for the kv of another liquid [4, 5]:

API? P1 P1
k = = f—_—= _—
== ’APl Oy & /IOOO-APl

A similar expression is given, for example, in the reference table [5],
which also contains formulas for calculating the flow capacity of a valve that
changes the flow rate of gas or water vapor.

Examples of flow capacity calculation are given in [1, 3, 4].

In the American calculation system, Cy is used instead of ky, which is
equal to the flow of water through the valve in gallons per minute at a
pressure drop of 1 psi and a water temperature of 60 °F. The ratio of kv and
Cv values is as follows: ky=0,86-Cv.

Dependencies listed in the reference table in Fig. 4 are approximate and
valid only under certain conditions. More detailed dependencies and
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conditions of their use are given in the standard 1SA-75.01.01-2007
(IEC 60534-2-1 Mod) [6].

p1 Upstream pressure

f K\* f\ q\ pz Downstream pressure
i { | I l | P2 H Travel
/ T Hioo K / ly o
:3,/& Ho J ‘olume flow rate in m*/h [gases)

W Mass flow rate in kg/h (liquids, steam)
p  Density in kg/m?

hd rl | \J’lﬂ (general, also in liquids)
! ){ . ] p Density upstream of the valve in kg/m?
—— —— vV W in gases and vapors)
l J—\ H /);\_.[ l— 8, Temperature in °C upsiream of the valve
= ~__ Medium Liquids Gases Steam
Pressure drop—__ m/h kg/h m/h kg/h kg/h
p>5 — — —
2 Vo [poT w [T w v
Ky =—% Ky =473 Ky ==
p 519 |ap p 519 poap pr 3162 | ap
ap<gy Mo w
Ky = Vb Ky =
o v=Visa 5 JT0007 4p -
P2< ‘ Ve K w_ [ ke W [2T
v =————Jpc V= o — = .
ap> B 2595 p ¥ 259.5p1 \ps 362y pi
where
py [bar] Absolute pressure pe, p [kg/m’] Density of liquids
pa [bar]  Absolute pressure p, p [ka/m?| Density of gases at 0 °C and 1013 mbar
Ap [bar]  Absolute pressure pqy, (differential pressure py - pz) vy [m?/kg] Specific velume (v found in the steam table) for py and 4,
T [K] 273+ 9 vy [m*/kg] Specific volume [v* found in the steam table) for p; and 9,
Vi [m*/h] Flow rate of gases, v* [m*/kg] Specific volume (v found in the steam table) for % and 9,

related fo 0 °C and 1013 mbar

Fig. 4. Reference table for calculating ky [4]

Next, we will consider the concept of the flow characteristic of RV. To
do this, note that the total pressure losses in the pipeline network Pg - Ps3
consist of losses in the control valve AP=P; - P, and losses in the pipeline
AP (see Fig. 1). The ratio between AP and AP, is characterized by the
module ny or valve authority av [3]:

1

AP
=" aps 4y = e
v

During the operation of the valve, the type of its throughput characteristic
usually changes significantly depending on the change in the hydraulic
resistance of the network, the parameters of the substance (temperature,
density, viscosity, etc.), which collectively leads to a change in the flow
mode. Accordingly, the indicators ny , ay change, and, together with them,
the appearance of the graphs of the flow characteristics of the valve (Fig. 5).

The throughput (ideal) characteristic of valve in working conditions is
called the flow (real) characteristic, which is the dependence of the relative
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volumetric Qn/Qmax or mass Gn/Gmax flow rates of the substance from the
degree of opening of the regulating valve h/hs [3].
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0.9 . 09
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Fig. 5. Examples of flow characteristics depending on the degree of
opening at different values of the module ny/authority ay [3]:
a) — for a valve with a linear throughput characteristic;
b) — for a valve with an equal percentage throughput characteristic

The non-linear nature of the change in the flow characteristic naturally
leads to a change in the Kgy transfer coefficient of the regulating valve, which
in relative terms can be represented as:

. 4Q/Qnar) _dg
RV = d(h/hg) — dl’

In the process of operation, the throttling regulating valves must provide
such a flow characteristic of the hydraulic system that the static characteristic
of the control object (as a whole) is as close as possible to the linear one.
Then the transmission coefficient Ko of the control object, which is the
product of the transmission coefficients of the actuator Kac, the regulatory
valve Kgy, the technological unit Kry and the sensor Ks, will change
insignificantly, i.e.:

K, = Kyc - Kgy " K7y - Kg = const.

Therefore, the designer faces the task of choosing such a valve with the
transmission coefficient Kry that would change minimally in the working
range of the stroke of the rod I=h/hs=0,2 ... 0,8. For example, if the
functioning of the control system requires a linear flow characteristic, then
there is an alternative: for values of the ny < 1,5 one should choose a valve
with a linear throughput characteristic, and if ny > 3,0 then a valve with an
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equal percentage throughput characteristic (see Fig. 5). If an equal-
percentage flow characteristic is required, then there is no alternative and
one should choose a valve with an equal-percentage throughput
characteristic. More detailed recommendations for choosing the type of flow
characteristic are given in [3, 7].

When choosing the type and parameters of the valve, one should also
take into account the possibility of harmful phenomena, namely noise and
cavitation, associated with an increase in the speed of the liquid flow that
flows through the valve. The result of these phenomena can be intensive
wear of the surfaces of the throttling pair, the body, the rod and the sealing
elements of the stuffing box, as well as a violation of the tightness in the
throttling pair and flange connections. The conditions under which the listed

phenomena occur are presented in fig. 6, a [1].
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Fig. 6. Phenomena of noise and cavitation in valve [1]:
a) — conditions of occurrence; b) —an example of valve with a gradual
decrease in the pressure drop across it

An increase in the flow rate of the liquid when it passes through the valve
is accompanied by a decrease in the pressure in the throttle passage and can
cause the phenomena of cavitation if the pressure falls below some critical
Py threshold. Cavities (caverns) filled with vapors or gases released from the
liquid appear in the liquid flow. The occurrence of cavitation is accompanied
by the occurrence of vibrations and noises, erosion of the surfaces of the
shutters and seats, when the cavities snort near them. However, the most
undesirable consequence of cavitation is a sharp increase in the hydraulic
resistance of the throttle passage and, as a result, a weak dependence of the
medium flow rate on the pressure drops across the valve. To avoid erosion
of valve surfaces, it is necessary [1]:
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* reduce the flow rate inside the valve using multi-stage pressure drop
regulation by utilizing special valve structures (Fig. 6, b);

» reduce surface wear due to the use of stainless and hardened materials.

Thus, the most important modern trend in the development of the
structures of regulating valves should be recognized as the division of the
following functions in their design: flow control and throttling, i.e.
extinguishing "excess" pressure drop. Accordingly, with the appearance of
these two functions of regulating valves, the content, as well as calculation
and software for choosing their size, changed. The new approach consists in
choosing the type and size according to the following indicators:

« according to the degree of anti-cavitation or anti-noise protection;

« flow capacity ky.

In general, it should be noted that the selection of throttling valve
parameters requires a certain theoretical training and practical skills from the
designer, which can and should be acquired using specialized software from
manufacturers.

The purpose and tasks of the research - consider using the Fisher Valve
Specification Manager and Metso Nelprof programs as examples for
selecting parameters of throttling valves.

Throttling control valves automated calculation of parameters using
Fisher VSM and Metso Nelprof programs was chosen as the research
method.

Fisher Valve Specification Manager software offers a set of tools for
calculating Fisher and Baumann control valves [8]. The calculation itself is
performed on the 2-Valve Sizing tab, where the initial data for the calculation
is specified, for example, for three options of changing the water flow
through it (Fig. 7).

1A Sheet | Tnstallation Data: 2-Valve Sizing | 3Valve Selection | 4-Valve Construction | 5-Actustor Selection | 6-Postioner | 7-Addtional Accessories |

Name Units Minimum Normal Maximum Others Sizing For

\lamings: NO NO NO YES © Liquid
SIZING INPUTS e
Violumetric Flow Rate Liquid < mah v 50000 100000 15,0000 o
© Steam
Inlet Pressure barig) = 2.00000 180000 1.80000 P
Outlet Pressure = barig) 5 050000 0.60000 0.70000 & water
Inlet Temperature deg C % 500000 500000 500000 C Pup
Resavery Factr (FI) 0900 0900 0900 0500 € 2-phase liquidigas
Valve style modifier (F<) 0350 0350 0350 0350  2-phase liquidivapor
Cavitation cosfficient (Kc) 1.000 1,000 1,000  Simple Cv
Upstream pipe size mm e e e ~les % Diffuser Modet
Upstream pipe schedule sTD ~|sTo ~ 5T ~ 5T <112 | [None
Downsiream pipe size mm oles |65 |65 |65 = - -
Downstream pipe schedule STD ~|STD ~|STD ~|STD - ’%
Valve Diameter mm 5 5000 5000 5000 5000
NOISE INPUTS Salve For
Hydredynamic Trim Stendard Trim| v | Stendard Trim| v | Standard Trim v v @ Cv C dP  Q(Flow)

Fig. 7. Example of the data input in the Fisher VSM program
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Next, on the 3-Valve Selection tab, the type of control valve is selected
as well as its desired flow characteristics and DN size. At the same time, the
program immediately displays possible options of the standard valve types
and sizes (Fig. 8).

15A Sheet | 1-nstallation Data: | 2:Valve Sizing {3 fion | 4-Valve Construction | 5-Actuator Selection | 6-Postioner | 7-Addtional Accessories |

[ Product i Attribute Name i Attribute Value | Service Condition Cv
4653
e — | [ Minimum |
Normal 10.088
Masximum 16.470
[ENI i ]
Shaw
For I Product Bulletin
FFr % Recent
I Fl —_—
¥ Hits Only Options
Graph
[ Filter: Shutoff Class ifecelisiecion
[V Falter:Style, Rating, Line size
VelveSize  Balance  Travel  FPortDismeter  TrmCapscity  Type 10%  20% 0% 40% 50%  60%  70% 80% 0% [T
NPS 1172 Unbalanced 20mm | 2ZZmm Full Capacity Cv --42 --- 105 --
DM 40 Unbalanced  20mm  22mm Full Capacity Cv --42 ---105 --
NPS1172  Unbslanced  20mm  36mm Full Capacity o [ER45 ] 162
DN 40 Unbalanced  20mm  26mm Full Capacity o [R5 [ e

2 265 |
NPS2 Unbalanced  20mm  22mm Full Capacity SN O EN T
NPS 2 Unbslanced  20mm  26mm Full Capacity o s EllTc EENv: EENEEEE

Fig. 8. Example of selecting the type of control valve
in the Fisher VSM program

For the Fisher Valve Specification Manager, control valve parameter
calculations can be obtained from the 2-Valve Sizing tab after clicking the
Calculate button. By far the most important parameter is the flow capacity
Cv. When ordering a valve, one should take Cy for maximum flow rates, and
with a margin of up to 20 %. One should also pay attention to the speed of
water flow through the valve, which should not exceed 2 m/s (Fig. 9).

On the 3-Valve Selection tab of the Fisher VSM program, after clicking
on the Graph button, you can get graphs of the dependence of the throughput
on the stroke of the control valve stem Cy = f(l) (Fig. 10). In this case, for the
selected valve of the GX type with a linear throughput characteristic, the
stroke of the rod exceeds the permissible limits of 20 % ... 80 %. And this is
undesirable, because beyond these limits the transmission coefficient of the
valve can change significantly. Therefore, under such operating conditions,
one should choose a different valve size.

Metso Nelprof software is an expert system for selecting control and
shut-off valves. In addition to the calculation equations, it also includes
expertise in the interpretation of the results. The program analyzes the
selection and gives advice on the selection of control valves [9].
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15A Shest | 1nstallation Data: 2'Valve Sizing | 3Valve Selection | 4Valve Construction | 5-Actuator Selection | 6-Positioner | 7-Addiional Accessories

Fydrodynamic Trim
SIZING QUTRUTS

Flow Coeficient (Cv)
Application Ratio

Pressure differential

Valve dPIP1 pressure ratio
Choked flow pressure drop

Cavitation Fressure Drop

Pipe and fiting flow correction facter
Combined recovery factor
Dynamic viscasity
Kinematic viscosity

Critical Pressure

Upstream Inside Dismeter
Downstream Inside Diameter
Vapor Pressure

Reynalds humber

Liquid Specific Gravity

Inlet Density

Mass Flow Rate Liguid
NOISE OUTPUTS

Sound Fressure at Im
VELOCITY OUTPUTS

Fluid Velocity Upstream
Fluid Velocity Downstream

Liquid critical pressure drop ratio factor

mPa.s
ssu
bar(g)
mm
mm
bar(g)

kg/m3

kg/h

dB(A)

mis
mis

Standard Trim | Standard Trim . | Standard Trim| o

4693

0.519

- 1.50000
0438

- 234385
v 288728
035

1.00

0.0

- 0.547
- 2509
“ 21962700
~ €271
“ 6271
~ -0.88949
11730139

0.988

v 988.13
~ 49362868
<50

v 04495
- 04495

10.083
0.466
1.30000
0.446
225836
277970
035

1.00

030
0.547
2509
219.62700
6271
6271
-0.88%49
160204 70
0988
98813
9872.5302

<50

0.8989
0.8983

16.470
0.409
1.10000
0.391
216836
266454
095

1.00

030
0.547
2509
21962700
6271
6271
-0.88%49
188544 13
0.988
98813
14808.7301

<50

13484
13484

4536

Sizing For
Liquid

Gas

Vapor

Stesm

Fisher Real Gas
Viater

DS Ie N e e

Fulp
2-phase liquidigas
2-phase liquidivapor
Simple Cv

TN

7

Diffuser Modet
None

Design Condition

Mirimum

Solve For

@& Cv " dP  Q(Flow)
Fiping

¥ Size/Schedule

" Size/Thickness

Insulation Credit
ol

" Thermal

" None

Fig. 9. Table of results control valve parameters calculations
in the Fisher VSM program

! Flow Coefficient vs. Valve Opening

Flow Coefficient vs. Valve Opening

1719

— FlowData
B Minimum
®  Normal
Maximum

15.28

13.37

1146

9.55

Cv

7.64

573

3.82

1.91

10 20

Project Name: Project1
Tag Name: Tag1
Product: GX

Body Style: Globe

Travel: 20 mm

30

40 50 60 70

% Open
Trim Style: Linear

80

Print

90

100

Copy To Clipboard

Close
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Fig. 10. Dependence graph Cv = f(l) for a linear throughput characteristic
Input data for calculations is set in the Control tab, for example, for two
options of changing water flow through a valve, the type of which is selected
from the list that appears after clicking on the Valve button (Fig. 11).

Control 1 Notes and warnings  Characteristics Curves Comparison
— Ui
- | %
Liquid Water (D Flow data Unit
Lig flow
i 2 Inlettemp
= = = Inlet press
Gas Steam 2-phase Press diff
Qutlet press
[ | |vappress
DP-shutoff
Crit press barA 2212
Special semvi Mormal Valve.. Unit
Dpm-factor 03

Inlet dia
mm 65
Case 1
m3h 5
degC 50
barA 2
bar 15
barA 05
barA 0.138
bar 2

Type

mm ALL

Outlet dia

Press rating

Thickness  Schedule
65 40
Case 3 Case 4
15
50
18
1.1
07
0.138
Code Size
ALLANSI  GB-STD-LIN AUTOM

Fig. 11. Example of data entry in the Metso Nelprof program

For the Metso Nelprof program, calculation results can be obtained by
clicking on the Calculate button (Fig 12).

Results Unit Case 1 Case 2
Max capacity Kv 2249
Req capacity Kv 435 14.3
Travel % 194 64.2
% of maxcap. % 194 63.4
Moise dBA[IEC] 55 63
Flow velocity mis 0.71 212
Terminal dp bar 13 1.2
Fl coeff. 0.84 0.85
Construction Material Seat Gland pack
63055 + HCr std_Metal PTFE + Carbai

Class 2 Flowto Close

Fail to Close

Case 3

Case 4

Metal

Yes

Fig. 12. Table of results control valve parameters calculations

in the Metso Nelprof program

When you go to the Characteristics Curves tab of the Metso Nelprof
program, you can see graphs: inherent and installed characteristics of the
selected GB-STD-LIN type valve (top in Fig. 13), the change in pressure and
valve transmission coefficient depending on the stroke of the rod (bottom in

Fig. 13).
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In this case, it is noteworthy that the transmission coefficient of the se-
lected GB-STD-LIN type valve changes insignificantly within 35 % ... 80 %
of the stroke of the rod, therefore this valve can be recommended for use.

Control Motes and warnings Characteristics Curves  Comparison
Inherent Flow Characteristic Installed Flow Characteristic
Inherent Flow Characteristic Installed Flow Characteristic
(o] (o]
1.0 1.0
oz 05
0.5
0.6
0.4
0.4
0z
0.2
0,0+
o0 0.2 04 05 0z 1.0 oo
Relative travel h ‘oo 0.z 04 06 03 10
Q =relative capacity coefficient Relative travel h
Installed Pressure Level Installed Gain
Installed Pressure Level Installed Gain
P
1.0 4
08
3
06
0.4 3
0.z
) 1
0,0+
0.0 0.2 04 06 0s 10 @
Relative travel h 0o 0.2 04 05 03 1.0 12
F = relative pressure giqm

Fig. 13. Graphs of control valve characteristics
in the Metso Nelprof program

Using the Fisher Valve Specification Manager and Metso Nelprof
programs to select parameters of throttling RVs allows one to quickly obtain
and analyze the results for several alternative options and choose the desired
one.

The functionality of the Metso Nelprof program also allows one to view
and select the type of actuator for the selected valve. The program is
presented on the website of the manufacturer in the form of a WEB page,
which simplifies its use.

The programs Fisher Valve Specification Manager and Metso Nelprof
provide in a convenient form an opportunity to calculate the main parameters
of throttling valves and choose a specific type that meets the technical
requirements of its use, taking into account the limitations. These programs
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allow designers of automatic control systems to develop skills in the
selection of valves and actuators, to correctly place orders for the
manufacturing company.
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Anomauia. Ilpu npoexmyeanni HOBUX cucmem aABMOMAMUYHOSO
KepyBaHHs MEXHON02IHUMU NPOYecamy BUHUKAE HeOOXiOHiCMmb eubopy
Muny i po3paxynxy napamempis opoceibHux peynoruux opeawnis (PO). 3
mouku 30py eiopaenixu opocenvhuti PO s61ie co60t0 ckiaonutl 3mMiHHULL
Mmicyesuti onip. B mexwiuniti  doxymenmayii 6UpoOHUKU 6KA3VIOMb
nponyckny 30amuicme PO ma tioco nponyckmny xapaxmepucmuxy. Bona
Modice Oymu, HANPUKIao, JIHIUHOW, PIBHONPOYEHMHOK, WO 8 OCHOBHOMY
3anexcums 6i0 KOHCMpYKYii ciona ma naynacepa. ¥ npoyeci pobomu PO euo
11020 NPONYCKHOI XAPAKMEPUCUKU 36UNAUHO CYMMEBD 3MIHIOEMbCSL
3a1€JICHO IO 3MIHU 2IOPABNIYHO20 ONOPY MEPediC, Napamempie peyosunu
(memnepamypu, winbHocmi, 6'a3kocmi ma iH.), WO 6 CYKYRHOCMI
npueooums 00 3MIHU DedCuUMy pyxy Hnomoky. Bionosiono sminoemvcs
suensio epagixie nponycknoi xapaxmepucmuxu PO. Tomy nponyckny
(ioeanvry) xapaxmepucmuxy PO 6 pobouux ymosax nputiHamo Ha3ueamu
BUMPAMHOI0 (peanvbHoro) xapakmepucmuxoro. Heninitinuii xapaxmep 3minu
BUMPAMHOI XApAKMEPUCMUKU 36ICHO NPUBOOUMb 00 3MIiHU Koegiyicnma
nepedaui pezyniorouozo opeawny. Ilpu eubopi muny i napamempis Kianamy
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CNI0 MAKOAHC 36AAHCAMU HA MONCTUGICIb SUHUKHEHHS WKIOIUBUX AU, A
came wymy i kagimayii, no6's13anux 3 3i 30IbUEHHIM WEUOKOCI NPOMOKY
piounu, sxa npomikae xkpisb PO. Pesynomamom yux auwy modxce cmamu
iHmMeHCUsHe 3HOWYBAHHSA NOBEPXOHL OPOCENbHOI napu, Kopnycy, wmoka i
VWITbHIOBANbHUX — eleMEHMI6  CANbHUKA, a  MAaKodC  NOPYUIEHHS
2cepmemuyHocmi 8 OpocenvHill napi i ranyesux 3'eonannax. B yinomy cnio
3a3Hauumu, wo eubip napamempig Opocervhux PO nompebye 6i0
NPOEKMYBANbHUKA NEe6HOI MeopemuyHoi niocomoexu i NpaKmudHux
HAaBUYOK, Ki OOYIIbHO HAOYMU, BUKOPUCTNOBYIOUL CReYiani308aHi NPpoSpamu
610 ipm-eupobnuxis. Ipoepamne 3ab6esneuenns Fisher Valve Specification
Manager nponouye nabip incmpymenmis Ons pO3PAXYHKIE pe2ynioryux
xknananig Fisher i Baumann. IIpoepamne 3abesneuenns Metso Nelprof — ye
eKxcnepmHa cucmema 6uOOpy pecynoiouuUx ma 3anipHuUX — KIanawie.
Buxopucmanns npoepam Fisher Valve Specification Manager ma Metso
Nelprof ons eubopy napamempie Opocenvhux PO 00360156 weUoKo
ompumamu  ma — NPOAHANi3y6amu  pe3yibmamu  Oaf  0eKilbKOX
anvmepHamusHux eapianmis ma oopamu oasxcanuii. Pynkyionan npozpamu
Metso Nelprof o0osgonse makodxc poszensdamu ma obupamu mun
BUKOHABYO20 Mexanizmy 0nia obpanozo kranauy. IIpoepama npedcmasiena
Ha caumi Qipmu-supobruxa y euensioi WEB-cmopinku, wo cnpowye ii
sacmocysanns. [Ipoepamu Fisher Valve Specification Manager ma Metso
Nelprof y 3pyuniii popmi Haoaromv MONCIUBICIL NPOBECHU PO3PAXYHKU
OCHOBHUX Napamempie OpocebHUX KI1ananié ma 0opamu KOHKpemuuLl mun,
AKULL 3A00601bHAE MEXHIYHUM GUMO2AM 1020 GUKOPUCTNANHA 3 YDAXYEAHHAM
obmedncens. Jlani npocpamu 003601A10Mb CHOPMYEAmMU Y NPOEKMYEANIbHUKIE
cucmem a6MOMAMUYHO20 KepyBAHHA HAGUYKU 3 GUOOPY KIanauie ma
BUKOHABUUX MEXAHI3MI8, KOPEKMHO CKIACMU 3aMOBNEHHA Oad pipmu-
8UpOOHUKA.
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