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1 The SINETZ program system

SINETZ Steady State Calculation of Flow Distribution, Pressure Drop and
Heat Loss in Branched and Intermeshed Piping Networks for
compressible and incompressible media

The tasks of SINETZ are

Dimensioning of cross sections and insulation in the project period

Dimensioning of pumps

Verification of dimensions for network expansions

Usability analysis of existing piping networks

Simulation of different operation states or abnormal occurrences in intermeshed piping
networks

SINETZ solves the tasks by calculation of pressure and temperature loss in branched and intermeshed
piping networks with circular, rectangular as well as any cross sections, defined by the hydraulic diameter.

SINETZ calculates direction of flow, rate of flow and temperature loss for individual pipe sections, as well as
the temperature and pressure of individual nodes, and the resulting flow distribution for an intermeshed
system of any complexity. Calculations for compressible and incompressible media are both possible.

The calculation is carried out for a given system assuming a steady state flow.
Arbitrary intermeshed networks are solvable. Calculation is possible for open as well as for closed systems.

SRR
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Many well-known companies from different industrial branches trust in the quality of SINETZ, among them
leading plant construction companies, power station enterprises, local energy supply companies,
shipbuilding companies, ventilating system manufacturers, chemical industry, component manufacturers and
universities

Aéro Solutions SAS - Air Liquide France Industrie - Aluminium Norf

- ArcelorMittal Bremen - AVAX S.A. - b+m surface systems -

BAYER AG - BAYERNOIL Raffineriegesellschaft mbH -
BB.Engineering - Bilfinger Bohr- und Rohrtechnik - Bilfinger
Engineering & Maintenance - Bilfinger Industrial Services - Blue Cube
Germany Productions - Burmeister & Wain Scandinavian Contractor A/S

North Asia

Southgad®asia
Cegelec Projets Espace - Cimtas Pipe Fabrication and Trading Ltd. Co. - '{ ‘i{ixa
Citec Oy Ab - Covestro - cpg planungsgesellschaft mbH - Currenta & Co. S Rty
OHG - Deutsches Zentrum fir Luft- und Raumfahrt e.V. (DLR) - Dohm [
Pharmaceutical Engineering -DPhE- - Doosan Lentjes - DSD Industrie — i
Rohrtechnik - E&C, Ingenieurbiro fur Maschinen u. Anlagenbau - E.ON IS - 0 TP | (Llrosap|,  oceania :
EDF ELECTRICITE DE FRANCE - Eesti Energia AS - Emdion - ENCOS - Enka 20= it our RO RGBA0 SE0ETE
Insaat Sanayi A.S. - Envi Con Engineering - ETABO Energietechnik und e i g

Anlagenservice - Evonik Technology & Infrastructure - Extra mile - Exyte France S.A.S. - Exyte Technology Friedrich Vorwerk SE &
Co. KG - GASCADE Gastransport - H&G Hegmanns - Hexion B.V. - IBS Sbresny - IFA Technology - INEOS Manufacturing
Deutschland - INFRALeuna - Integral Montage Anlagen- und Rohrtechnik - INTEGRAL Projekt - ITAP - IVICOM Consulting d.o.o -
jander energietechnik AG - KEYNES Planungsgesellschaft mbH - Kraftanlagen Miinchen - Kremsmiiller Industrieanlagenbau KG -
Lauber IWISA AG - MAN Energy Solutions SE - MAX STREICHER Anlagentechnik - MIRO Mineraldlraffinerie Oberrhein - Olin
Corporation - Paul Wurth Italia S.p.A - planting - PLE Pipeline Engineering - Pdrner Ingenieurgesellschaft mbH - Pressura AS -
PreussenElektra - Process Engineering A/S - PROMAX Project Management GesmbH - PSE Engineering - PWE - Power Engineering
Srl - Rambgll A/S - RELITOR AB - RWE Power AG - Scheven - Seeger Engineering - Seonghwa Industrial. Co., Ltd. - Shell
Deutschland Oil - Siemens Energy Global - SIGMA Ingenieurgesellschaft mbH - SIK Peitz - SORGER Engineering - SpiraTec
Engineering - Standardkessel Baumgarte - Standardkessel Baumgarte - Technische Universitat Dresden - ThyssenKrupp Marine
Systems - Total Walther - TRIPLAN - TUV SUD Industrie Service - Uniper IT - UNIPER Technologies - Veolia Water Technologies
Deutschland - Vescon Process - VPC - Worley Projects - WWV Warmeverwertung - YNCORIS - ZAUNER Anlagentechnik

The programs SINETZ and SINETZfluid are subject of this program description. The features of SINETZfluid
are identical to SINETZ except of compressible media and temperature loss analysis (see exceptions in the
text).

SINETZfluid

Different from SINETZ, the capabilities of SINETZfluid do not include the calculation of compressible media
and temperature loss analysis.

Software Development, Sales and Support

SIGMA as one of the leading engineering specialists in the Pipe Stress Business offers ROHR2, PROBAD
and SINETZ: field tested software products, strongly adapted to the user’s needs.

SIGMA engineering division is known as a partner of choice offering consulting services for plant
engineering, chemical industry, engineering companies, energy suppliers and technical security boards.

Contact: e ——— . World wide Sales partners

SIGMA Ingenieurgesellschaft mbH g - i

Bertha-von-Suttner-Allee 19 Wmﬁm- )

D-59423 Unna i N

Germany a » _& [ £

Tel +49 2303 33233-0 P - @

Email info@rohr2.de = - %
www.rohr2.de www.rohr2.com
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2 SINETZ Program version and scope of delivery

2.1 Program versions and modules

Program version Additional information

SINETZ (full version)

SINETZ is a program for Steady State Calculation of Flow Distribution, Program features

Pressure Drop and Heat Loss in Branched and Intermeshed Piping Networks
for compressible and incompressible media

SINETZfluid

Feature reduced
program version:
see Program features

SINETZfluid: features similar to SINETZ except of the analysis capabilities:
calculation of compressible media and temperature loss analysis are not
included

Included SINETZ interfaces

For easy communication with CAD system the standard package of SINETZ  SINETZ internal

/SINETZfluid includes interfaces
« the SINETZ 2D Neutral Interface (NTS) for the import of 2D data
(e.g. ROHR?2)

« the SINETZ 3D Neutral Interface NTR) for the import of 3D data and
files from optional available CAD/(CAE interfaces

« DXF import and export

« CSVimport

Optional SINETZ interfaces

Optional interface modules enabling communication with CAD systems are SINETZ optional
available for SINETZ as well as SINETZfluid interfaces

SINETZ_Featurelist 4.1.docx
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3 SINETZ - Input of the piping system, results and documentation

The SINETZ graphical user interface is the pre- and postprocessor where all inputs are made.

A wide range of control functions enables the user to check the input data easily. All results can be displayed
and checked, reports are generated.

For a detailed presentation of a SINETZ Project please refer to the document: SINETZ tutorial.

3.1 System and load case input

The system has to be divided into pipe sections. |* ==

A pipe section consists of a pipe segment With @ | [eacases Load case | Comment

constant diameter without branches. The | o S— —
calculation parameters are entered by means of a Calation Medum

graphical interface. The system geometry is max. nunber of teratons [ | Heckm [otr =
drawn by the mouse, additional values like P s bar "’D“’“m:‘“‘”
segments lengths, node height, components and Conader i stendrdreprt .
boundary conditions are added by dialog windows Determine condensate mass E
and mouse input. ractr ey ot ] =
The program user is supported by integrated _— :
expandable databases. The program determines e o
the resistance coefficients for some components A
basing on the geometry and flow state. St S
The inputs are shown graphically including = I”“‘“E & operatnpurp 2 }
different symbols for instruments. Additionally

symbols of instruments and vessels can be Cance new Dekeie

defined and stored in the component database.

Various operating states of the system may be simulated by load case input.

Critical levels (treshold), e.g. for the flow velocity, can be defined to be used in the results representation.
Nearly any result distribution can be shown in colors.

SINETZ_Featurelist 4.1.docx
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3.2 Results output - Documentation of the results

The calculation output is shown graphically

and in tables. The result parameters to be  Cutputsininput mode {segments)

Cutputs in result mode (nodes and segments)
—

!Inner diamete V|j |Lengﬂ'1 includi V|

V|.|I |F|o\|1|\t'elm:it\¢I V|

shown in the graphic can be selected e | 7
manually. Detailed results are shown by a Mode name
double-click on the node or segment. Length ~|/ | v] ILength
For documentation purposes the output files ——
can be exported in rtf and pdf format
including user defined headers and footers.

[ SINETZ Grapric Editor - o= ==

[ e eor propetics Fing Resuts Documentation View Otions Etes Window Heln

gt Resur DSHESRIB LG el an L0 LB e W LB R R ovenonz - Lo Tl b

3 rivel et ool el

r Inflow: ) Oth

e e T o -

E g|! i !

3 4

: §§ 220004106142 40001 136,174 '5.000 16970 E 5000 1-24.221 T

o B

B Node resuts | JBL Segment resuts | JB{ Component esuts | O Orfce resuts | B Reguisting valve resuts | O ton

Lo | I8 Pump esuts | IR | O Bendrests | O rests | O

Name  Statnode Endnode Lengthim] Dfference.. Nom.dia.. Flowveloctym/s] Massfow h] Power[M.. Zetatotal dPtotelb.. dPfic.. dPfiction/100m ... Heatloss kW] Heatloss/100m kW] Walltemp.. Lambda  Reynods.. Condensa

e 3 1 22000 -10000 NPSEO 2110 13304 000 1009 0054 0246 138516 I 780 00181 897737
5 5 3 1000 0000 NPS60 9513 096 0009 0009 0949 6207 772 00182 63018
» 7 5 4000 0000 NPS40 9501 000 0040 0040 EEEGEG—G—G_—GN 1743 71 001% 949329
% 9 7 5000 0000 NPS40 5948 -1.53 2013 0013 -0.261 21506 770 00158 594874
mon 9 5000 2000 NPS40 0682 95299 0440 0243 EEEEE—G_—E_D 21697 %7 0020 65222
1> 13 n 2000 0000 NPS40 0000 859 0000 0000 0,000 4367 218374 606 640000 1
32 3 15 6000 0000 NPS30 3707 263 0100 0076 G 20857 772 00211 481854
15 15 17 2000 0000 NPS30 3692 000 0912 0012 0608 6916 %7 00211 479195
1w 19 2000 0000 NPS30 3685 0.00 0012 0012 0.608 6502 76 00211 478339
1919 21 3000 0000 NPS30 365 060 0032 0032 10327 74 00211 477459
€ 2 3 2000 0000 NPS60 9284 192 002 0024 RN 11581 752 0018 62977

82 2 2 3000 0000 NPS40 9320 0.00 0030 0030 I 12693 73 0.01% 527330
% 5 27 5.000 0000 NPS40 5620 276 0079 0075 N 21039 751 001%8 581037
2 2 2 1000 0000 NPS40 0591 10956 0029 0023 NS 375 657 002 59426
% 2 3 4000 2000 NPS20 05% 0.00 0185 0007 0.163 8701 217529 M7 0024 11783%
3» B 3 3000 0000 NPS20 0605 0.00 0005 0005 0163 6627 220902 715 00244 119082

> 3% 3 2000 0000 NPS20 0611 0.00 0003 0003 0.163 4463 23173 720 0024 119924

37 ] 2000 0000 NPS20 0615 0.00 0603 0003 0.163 4438 224839 75 0024 120769
3 39 2 30000 10000 NPS60 2107 13325 000 0883 0074 0245 180445 754 00181
a4 39 10.000 0000 NPS60 2113 - 13688 0.00 0025 0025 0246 65201 SR 800 00180 521095
8 4 25000 0000 NPS60 2113 I 13574 000 0061 0061 0246 161950 SRR 786 00180 916741
45> 45 Q 3000 0000 NPS60 2111 13484 0.00 0007 0007 0246 19124 S 787 00181 905946
452> &5 a7 1000 0000 NPSE0 2111 13471 000 0002 0002 0246 6362 786 00181 904673
a5 47 49 1048 0000 NPS40 73R 13.465 000 0020 0020 4697 RN 785 0015 1344224
51> 51 49 2000 0000 NPS40 T 000 0000 -70702187. 0000 0000 0.000 472 236091 633 640000 1
518> 51 5 5000 0000 NPS40 i 0000 0000 0.00 0000 0000 .40 0000 1#0 0,0000 0
55 55 53 1500 0000 NPS40 T 0,000 0.00 0000 0000 0.000 0,000 0.000 200 640000 1
55 57 55 0500 0000 NPS60 B 0.000 0000 000 0000 0000 0000 1670 638 640000 1
572> 57 59 0500 0000 NPS60 o om 0000 000 0000 0000 0000 1670 638 640000 1
59 59 61 1500 0000 NPS40 0000 0000 0.00 0000 0000 0.000 0.000 0.000 200 640000 1
6> 6 % 3000 0000 NPS30 39433 3433 215 0063 0063 EEEG— 10286 2 00212 453710
65 65 6 2000 0000 NPS30 39433 3502 000 0011 00m 0552 6575 764 00211 454586
6> 67 65 2000 0000 NPS30 433 3509 0.00 0811 0011 0552 6229 %5 0021
69> 69 7 3000 0000 NPS40 59.184 5.004 141 003 003 G 12872 R 71 001%9 523298
MmN 69 2000 0000 NPS4.0 59,184 5.244 0.00 0006  0.006 0317 8601 I 7%2 00138 524142
™ B 7 2000 0000 NPS40 59.134 5253 000 0805 0006 0317 8615 73 0019 524959
15 57 11000 0000 NPS60 13410 000 0027 0027 0246 750 784 00181 902369
78 7 67 6000 0000 NPS30 39433 3523 254 0088 0065 IEEG—_G— 20200 | 70 00211 458083
9 9 7 6000 0000 NPS40 59.184 5271 23 0053 0042 06% 2553 N 77 0019 527508
e 1 37 6000 0000 NPS20 7318 0625 100 0014 0010 0.169 13844 230735 741 00243 123395

@45 49 57 5000 0000 NPS40 13.454 148 1410 0253 NN 22333 75 0015 1

@ 5b> 45 61 5000 0000 NPS40 0000 0000 0,00 0000 0000 140 0,000 140 00000 0
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Pressure and temperature curves are shown graphically.

a7 Datel Beamelten Eigencnaften Ergednisse Dokumentation Angicht Optionen BArss  Fenster  Hille
ARSI A A== Nh= 0 - A ) ?
£ Betrieb = ||i* Statischer Druck

~ L= Laa| statischer Druck

SINETZ

F fur Hiffe

(
 HO@% CECAser| AvVANGE |+ P!

SINETZ standard documentation/ SINETZ report

In input mode as well as in results mode a SINETZ report can
be generated including all inputs and outputs On the basis of a
standard format file the input and output tables are created
directly by the input tables and results of the current project.
The SINETZ templates can be adapted to the user’s needs.
After revising the calculation the report is updated
automatically.

SINETZ report

SINETZ:3.6-n Druckverlust: in-Rohrleitungens
Auttrag:: SN Training 40 SIGMAS

Druckverlustberechnungy

1
Auftrag:--SN-Training-4Y
1
Projekt:§

- Closed-LoopY

- LC1-:-only-P100%-in-operationy
1
1

Seite1ug
12.02.2013-16:44:4200

12 | Worter; 1653 | Engliscn UsA) |

Additionally output files may be exported into rtf and pdf format including user-defined headers and footers

for documentation or reports

SINETZ_Featurelist 4.1.docx
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4 Program features

General

e SINETZ calculates models with up to 15.000 pipes and up to 15.000 nodes.

o SINETZ allows the parallel definition and calculation of several load cases which reduces the
calculation time significantly in many cases.

« Plausibility of input data is checked and detailed error messages are provided

« Anonline help is available

System input
Units

« Selectable unit for flow input/output of various mass flows may be m3/h, kg/s or t/h.
« Selectable unit for pressure can be bar, mbar and Pa (pre-defined).
e Any units can be defined by the user

Handling

« Pre-definied settings for new projects

« Individual assignment of mouse functions like zoom, pan and rotate
e« UnDO and ReDO functions

« A context menu allows to access often or last used commands

Geometry

e Design of 2D- and 3D-Models.

« Import of piping models from CAD systems (see chapter 5, interfaces)

« Graphical input of the entire pipe network by mouse. Additional parameters like segments lengths,
node heights, components and boundary conditions inserted in dialog windows or selected by
mouse.

« DXF import, CSV import

« Any cross sections of pipes may be analyzed. At circular or rectangular cross the outer diameter and
wall thickness are entered (or height and width, inside). Other cross sections require the input of the
hydraulic diameter and the equivalent circular diameter.

« Alternative editing of data in lists.

« Automatic creation of node and segment names (may be changed by the user).

« Pipe names can be assigned to segments.

« Pipe names may be used for assigning data and checking input parameters.

« Regions can be defined and named, e.g. ,existing system®, ,news system“. Segments may be
assigned to several regions.

Zeta values, components

« The zeta value at reducers/expansions, orifices, branches, tees, y-pipes and bends can be
determined by the program and must not be entered by the user. The zeta value is calculated basing
on the geometry and the flow state.

« Resistance values at instruments/ components may be inserted as zeta- or kv -values.

The Zeta-values/ kv -values are represented by symbols.

« Different symbols for the representation of instrument are available.

« Zetavalues of instruments may be taken from a user expandable database.

« If the norm zeta values in the database depend on nominal diameter, the norm zeta value of an
instrument is adjusted automatically after changes in dimension.

« Non-return valves with given flow direction may be inserted. Depending on the flow direction the
program opens or closes the gate.

« Pressure reducers with a defined outlet pressure can be inserted.

SINETZ_Featurelist 4.1.docx
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« Zetavalues can be defined independent of velocity, volume flow or mass flow.
« Regulation valves can be defined by the given mass flow

Pumps/ fans

« Pumps /fans are defined by their curves and shown by symbols.
The pump curves can be taken from the user expandable database.

« Pumps /fans can be activated d depending on load cases.

o Pump speed and impeller diameter can be inserted depending on load cases. The pump curve is
adapted to the load case by iteration.

« The NPSH value at pumps is checked automatically if the required parameters have been defined at
the pump input.

« For speed-controlled pumps, the required pump speed can be determined by specifying the desired
operating point.

Vessels
« Vessels with individually defined
connection points can be placed into 3
the model. Each connection point can PN
be completed by an additional zeta —— m
value. sy [reentes
+ The internal connection between PRI e
connection points can be made
individually. This can be used for ’
example to simulate two independent SEEEERN——
circuits inside a heat exchanger. .
= ) o
E |

Insulation

« Input of the insulation of free-laid pipes and buried pipes with circular cross section.

« Atemperature depending coefficient of thermal conduction can be entered for the insulation

« The coefficients of thermal conductivity can be defined for pipes, insulations, insulation jackets and
for the soil at buried pipes.

Various inputs

« SINETZ enables to insert sprinklers into a piping system.
« Resistance and back pressure can now be specified for nozzles (sprinklers) as an alternative to the
sprinkler constant

SINETZ_Featurelist 4.1.docx
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Graphical representation

« Various text and graphic files (*.jpg, *.bmp, metafile, or *.dxf) can be inserted for documentation
purposes

« Texts can be assigned to groups. Control visibility of text groups

« Descriptions of nodes and segments are shown as individual text blocks

« Insertion of a background image. It can be used to generate a piping model by tracing a scaled
isometric

« By means of a symbol editor program additional symbols can be created and stored in a database.
Zeta values can be added to these symbols, too.

« The symbol editor module enables to add vessels with individually designed connection points can
be created and stored in a database.

Load cases - Operation states, Boundary conditions

Simulation of different operation states in the system. Each operation state requires the definition of one load
case. One medium per load case is defined.

« Pressure, temperature, medium, inputs and outputs can be entered load case dependent to simulate
various operation states. under the condition that the system is not over- or under determined

« Pumps and fans can be switched on/off depending on load cases

« Load case dependent input and output of energy flows at nodes.

« Resistance coefficients or pressure drop at components/instruments may be entered load case
dependent. This is used to cut off parts of the system for the simulation of various operating states.

o Load case dependent input of environment conditions like wind velocity, ambient temperature or soil
temperature.

Databases

Databases may be edited by means of dialog windows or by an ASCII-Editor.
The following data can be taken from SINETZ databases:

« Pipe dimensions

« Reducer dimensions

o Pipe texture

« Insulation data

e Zeta- /kv -values of instruments

e Pump curves, fan curves

o Gas values (gases and gas mixtures)

 Media

A mass import function by csv files is available for pump data.

Available dimension files can be stored as templates. This is used to define frequently used dimension
records ( e.g. from piping class) for further use in new projects.

SINETZ_Featurelist 4.1.docx
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Media

The following list of media is available:

Water
steam

Constant fluids

Temperature depending fluids

Pressure depending fluids

Any gases

Gas mixture
Flue gas
Air

Helium
Methane

Nitrogene

SINETZ

The steam table acc. to IAPWS 1997 is implemented

The steam table acc. to IAPWS 1997 is implemented
Requiring input of constant specific heat capacity, medium
density and viscosity

Requiring input of temperature depending specific heat
capacity, density of the medium and viscosity

Definition of fluids with pressure depending properties

Input of Gas constant, special temperature capacity at constant
pressure or isentropic exponent, dynamic viscosity or real gas
factor required

Any mixture of gases from the database

mass fraction of water and COz: req.

Different from SINETZ, in SINETZfluid only water and fluids are available media.

Calculation

Intermeshed networks of any complexity are analyzed.

Any cross sections are calculated.

The numbering of networks and advance estimation of quantity injection is carried out by the

program.

The discretization of segments for the analysis of compressible media is done by the program.
Pumps and fans are calculated using their characteristic curves.

Addition of several zeta-values per segment.

Zeta-values at right angled and sloping branches and runs are calculated by the program. Fillets are

considered.

Component Y-PIPE: the zeta values are determined by the program

Resistance coefficients of bends, reducers and expansions are determined.

The analysis of zeta values at bends has been extended:

- Zeta values at bends in pipes with rectangular cross sections are determined automatically
- Zeta values at bends with deflectors are determined automatically

- Zeta values at bends may be defined by the user

SINETZ_Featurelist 4.1.docx
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Zeta values of orifices with defined openings are

calculated according to EN 1SO 5167-2:2003 Edit bend type .
anq' FDBR Stahda"rd (®) Determine zeta value acc, to FDER () Insert user defined zets value
Orifice dimensioning acc. to EN 1SO 5167- c
ross section Type Deflectars

2 . 2003 Circular (®) Bend no deflectors

Rectangular O Knee one deflector
Zeta values of perforated plates can be finee i flet LI REEE
calculated in accordance with FDBR standard Geometry
Zeta values of regulating valves are determined ange deo O pefine radus 6065 mm
iteratively for a given mass flow. @D et radusener
Zeta values of non-return valves are iteratively
determined by the given flow direction

Zeta value Mumber of bends Cancel

Calculation of the compressibility factor
depending on pressure and temperature in gas mixtures (not for SINETZfluid).

Heat loss across pipe insulation is considered for buried and free laid pipes acc. to DIN EN I1SO
12241 (not for SINETZfluid).

Heating-up of the medium through insulation (if outside temperature > medium temperature) is
considered (not for SINETZfluid).

The mass flow of fluids is determined iteratively at heat exchangers due to energy flow and output
temperature (district heat piping)

Calculation of condensate quantity at heating up (by approximation) and in stationary operation case
(not for SINETZfluid)

Results, Documentation

Output of the results in English or German.
All results are shown graphically and in tables. An output file in ASCII format is created.
The input of an alternative company logo or text field makes it easier to work on commission orders.

Graphics

The graphical representation of the results at nodes and segments may be controlled by the user.
Parameters of nodes and segments to be shown in the graphic can be selected by the user.
Results at nodes and segments can be shown as a tooltip using the properties commands. The
content to be shown can be defined by the user.

Critical velocities are represented in colors.

Critical parameters like flow velocity, mass flow, pressure drop or heat loss can be represented in
results tables.

Graphical representation of node heights

Graphical representation of pressure curve

Show any result of node sequences in a graphic chart. Also the representation of several types of
results in one diagram, e.g. static pressure and total pressure, is possible.

Results diagrams can be part of the standard documentation as well as of the user defined
calculation report.

Graphical representation of temperature curve.

Output of the graphics on printer or large-format printer (plotter), into the clipboard or into the file
formats metafile or DXF.

Pipelines, individual views and regions can be printed on single sheets pf paper
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Documents, tables

Results output capabilities

Results at pipe segments

SINETZ includes an automatic report generation.

The SINETZ report generation module creates a calculation report including input data and results
on the basis of factory templates or user defined samples including input data and results

Export of output files in pdf or rtf format with user defined headers and footers

The results at nodes and segments may be listed. The list may be filtered, sorted and stored in rtf,
html or txt (ASCII) format.

New report function creating a standard documentation basing on templates (factory templates) to
be used to calculation reports

Export of comprehensive calculation results to office programs (e.g. MS Word) basing on standard
templates in addition to the standard output functions

A documentation summarizing the results over all load cases for specified nodes and components

Segment 59_87 *

Segment Bends  Ambient conditions  Results segment

. ) 59 d nod:
the sum of zeta values in the segment Start node Fdnode
flow rate and direction Length m
VEIOCity Inner diameter mm
friction coefficient Lambda Difference in elevation D m
Reynolds_ number — —
Changes in pressure Mass flow kafs 300.000
. Volume flow m3fs 0.301
Changes in temperature _ Fiom vclodty s = 2a3
Wall temperature of the insulation (not for ;arnbd:1 - 1%35%1365
. EY¥NoIds number .
SINETZfluid) dP total (static) bar 0.043
dP friction+zeta bar 0.043
Temperature loss C 0.0
Heat loss ke 0.000
Wall temperature C
Thermal conduction coeffici... | Wim™=K) -1.000
Inaccuracy bar 0.12881
Next Back

Cancel Apely Help
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Results at nodes Node 25 %
e Pressure
. Temperature Mode  Boundary conditions Pressure loss  Results node
« Total inflow and outflow- Heght [0 |m
o Density and viscosity of the medium
Inflow I:I kg/=
o Enthalpy
. NPSH ava.ilable Show all sectional results
The results also can be displayed at every segment of 3335 35,37
the node (cross sections). This can be used for the Static pressure | bar 2 4.268 5.268
) . . . Total pressure bar a 4,324 4,324
interpretation of results at nodes with velocity changes Temperature | °C 20.0 20.0
H H Velodty m/fs 3.318 3.318
where velocity changes have an effect on the static Denaity TR TR
pressure before and after the node. Viscosity Pa*s | 1.003e-03| 1.003=-03
Enthalpy kfka 34.3 84.3
Kappa
Lambda
Reynalds num. .. 1121833 1121833
Wall temperat... | °C
MPSH m fc 43.346 43.346
MNext Back
Cancel Apply Help
Result heat exchanger
Results at heat exchangers considering the analyzed Node flow Noderetun R13
mass flow
Energy flow MW -1.000
« input pressure considering the pressure loss given presore loss ba” | 010
[nlet temperature | °C 119.9
by the heat exchanger o -~ 0
« output pressure considering the pressure loss given ehucttha i) :
Inlet pressure bara | 9.883

by the heat exchanger

« difference in pressure considering the pressure loss
given by the heat exchanger

« required mass flow

e input temperature

Dutlet pressure bara | 5.095

Pressure spread bar 4,688
Mass flow ka/s 3.968
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Calculation of pressure and heat loss in district heating networks

Program features

The district heating module extends the capabilities of SINETZ by several options:

« In case of incompressible media the required mass flow is calculated at heat exchangers
« The return system is created automatically basing on the parameters of the flow.

« The flow and the returning system may be shown separately.

« Theinput- and output pressure and temperatures at heat exchangers are checked.

Create return flow

Delete return flow

Inputs and results

The inputs at heat exchangers are:

- energy flow, output temperature and return
node.

To check the pressure at the heat exchanger,
the pressure loss of the heat exchanger may
be entered.

The program analyzes the required mass flow
by means of the heat exchanger parameters
and the results at the input node.

The pressure and temperature results are
checked. An error message occurs, in case of
not allowable pressure or temperatures.

The output file includes the results at heat
exchangers.

Program version and system requirements

The district heating module is part of the
SINETZ single user /network license.

Backup

SINETZ)

e e e e v

X&)

WIc0[11/BT i

CEC T EC

£

Ah B s SO@E R[S O A el

CICIF

« The automatic backup function saves the last five revisions of the piping model automatically.
« The automatic backup now is part of the project directory when storing into the subdirectory

" AUTOSAVE_"

« The backup command enables to write the project data additionally, e.g. into a network drive.
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5 SINETZ Interfaces

The SINETZ interfaces are applicable for the import of data from CAD/CAE programs and for the export of

calculation parameters for documentation purposes.

—

(
| ROHR2 pipe
L stress analysis
X, GV geometry input | G

-
/ Autocad PLANT3D

*.nts SINETZ
Neutral 2D-Interface

SINETZ project

Intergraph SMARTPLANT
SolidWorks Smap3D.
SalidWorks Solidplant
Venturis TRICAD
CADMATIC, ESAIn ESApro,

[ Intergraph PDS ) ‘ \ n
Bentley AUTOPLANT d ‘ T
P

AVEVA PDMS,
ITF CADISON,

IR

a
| [SINETZ

Automatic report

Documentation )

ASCII, RTF, PDF, HTML,

Text and data )

DXF, metafile,
clipboard

*.ntr
SINETZ

I | Neutral 3D-Interface

© 2019 by SIGMA Ingeni
SINETZ integrated and of

CADSchroer MPDS4
1SD HICADnext, etc.

PIPENET

Transient fluid flow

SINETZ available interfaces - Overview Data format Import / Standard Optional
Export package available
interfaces
Neutral 2-D Interface SINETZ, NTS format *.nts IMP
Neutral 3-D Interface SINETZ, NTR format *.ntr IMP X
e.g. AVEVA PDMS/E3D
DXF files * dxf IMP
EXP
CSV files *.csv IMP X
SINETZ CAD interface package including:
PCF pipe component file *. pcf IMP X
Intergraph SMARTPLANT *.pcf IMP
via PCF
PDS *n IMP X
PASCE *.ntl X
AUTOPLANT/AUTOPIPE * pxf IMP
Optional available CAE interface
PIPENET Fluid dynamics * sdf EXP X

For the import of CAD/CAE data there is a 2D and 3D interface available.
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The 3D-interface can be used for the import of data from 3D-CAD systems.

The 2D-interface is used to import P&ID data and pipe system data from the pipe stress software ROHR2.
There is also the opportunity to import data from flow diagrams if a readable export file is available.
Contact us regarding the optimization of your workflow and integration of CAD/CAE data into SINETZ.

5.1 SINETZ internal interfaces

Internal Interfaces (part of the SINETZ standard package)
Internal interfaces are included in the standard package and integrated into SINETZ.

Neutral 2-D Interface SINETZ, NTS format

To simplify the data import of data with 2D coordinates (e.g. flow diagrams, R+I schemes), the format of the
neutral interface has been defined, basing on the listing of all elements and their parameters in the system
(pipe, bend, instruments, ..)

The neutral interface is part of the SINETZ program.

Neutral 3-D Interface SINETZ, NTR format

To simplify the data interchange with 3D-CAD systems, the format of the neutral 3-D CAD interface has been
defined, basing on the listing of all elements and their parameters in the system (pipe, bend, instruments, ..).
The SINETZ standard package includes the import of data in NTR format using the ROHR?2 interface of
AVEVA PDMS/E3D.

DXF data

SINETZ supports the import and export of data in dxf format.

Generate a SINETZ model from flow sheets /P&ID schemes in DXF format (*.dxf).

All types of lines (,LINE®, "POYLINE", ,LWPOLYLINE®) are used to generate SINETZ segments.
Select the layers which need to be considered.

CSV data
The interface CSV is used to
; INPUT OUTPUT
convert data in text format ( csv) SIN E_TZ
into a format readable by Integration into your —
SINETZ and ROHR2. Feometey data crested s workflow ol
CRoReAn POt SINETZ report /
il generation
SINETZ
3D- Noutral |:>
Interface (NTR) :: > ASCII, RTF,
| presisheet
]G ready txt-files /
CSV format |:> —IMI ) —
S[ N ETZ | DXF, metafile,
4 DXF format - o] elipboard
B T oot =
n'Q B -
ROH| SINETZ I:: -m PIPENET
P\R;:P:ﬁi In?e%a:: L(“hﬁls) m:;p‘;ﬁ ‘ :d:‘\a'\
Analysis SIGMA Ingenieurgeselischaft mbH
311 0f Standard SINE !/# ;:ml #itﬂgiif;::z o

e—dditional interface weqmred—’
v rohr2.d wenwrsRi.eom 2019 by SIGMA Ingenieurgeselischafl mbH, Germany
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5.2 SINETZ optional interfaces

Optional Interfaces

A great number of optional available interface modules enables to exchange data with CAD/CAE systems in
addition to SINETZ standard interfaces (see 5.1).

File formats currently supported by SINETZ
interfaces:
SINETZ CAD interface package, incl.

« PCF format, *.pcf

e Intergraph-PDS, *.n

e AUTOPLANT/AUTOPIPE, *.pxf

S8 EARASTELLAL OGS

SINETZ CAE interface
« PIPENET, *.sdf

The transfer from CAD systems can be carried
out via PCF - SINETZ Interface (e.g. from
Pro/ENGINEER, TRICAD MS, AutoCAD
PLANT3D, AutoCAD Inventor, if the systems
are equipped with an ISOGEN module. ‘

PCEF file, import into SINETZ
PCF interface

The PCF interface is used to convert data in PCF format into SINETZ.

The PCF format is used by several CAD-systems to create isometrics like AUTODESK Plant3D, Intergraph
SMARTPLANT or Pro/ENGINEER.

This interface is used to convert data from several CAD systems into SINETZ.

The PCF Configurator can be used to create and manage configurations for translating PCF files. The
configurations are all stored in the file pcfConfig.xml. In SINETZ only flow relevant parameters are
considered.

Intergraph-PDS N files, data import via NTR

The import of Intergraph-PDS data into SINETZ is carried out by the PDS Stress Interface.
Intergraph PDS is a CAD/CAE application for plant design and construction of Intergraph Corporation,
Huntsville, AL, USA (www.intergraph.com).

Interface PASCE

Interface to transmit the output data of the PASCE Stress Interface, AEA Technology Engineering Software,
into the SINETZ neutral interface format.

PXF data import via NTR

Interface to convert data from PXF format (AUTOPLANT/AUTOPIPE) into the SINETZ 3D neutral interface
format.

PIPENET data export

Fluid flow calculation

Interface for the exchange of data between SINETZ and PIPENET (Sunrise Systems Ltd, www.sunrise-
sys.com). PIPENET is a software tool for rapid flow analysis of pipe and duct networks and dynamic fluid
hammer forces.
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6 Program license, System contract

The program license is available as a single user license or network license, perpetual or rental.
Licensing a program requires the acceptance of the terms of use by signing a System Contract.
Contract samples are available upon request.

Single user license

The single user license allows the installation of the program on the PC-
systems of the licensee and the use by means of a license key (dongle) on
one PC system simultaneously.

Network license

WAN

The network license enables the access to the program system by any PC in
the network, limited by the number of users.

Wide area network Option
Expanding the network license by an additional location

License duration

Time unlimited /perpetual
license (purchase)

Allows the time unlimited use of the program.
In order to receive continued maintenance and user hotline, the signing of a
maintenance contract is recommended.

Time limited program use
(rent)

Payment by
installments (leasing)

Time limited use of a program license. Minimum rental time is three month.
Support and maintenance are included. Fees may be partially reimbursed in
event of a purchase of the rented license(s) during the rental period.

Time limited single user program license including maintenance and
support. Payable by monthly rates. After finishing rates the license will be
converted into a time unlimited program version. Maintenance is included.
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6.1 Scope of supply and license key

The programs” scope of delivery contains

e the program data (by download)

e the program documentation, pdf format

e the SINETZ license key (USB dongle or Software License key)

The software does not run without the license key.
In case of updates/ upgrades the license module will be replaced or updated.

SL License key

SINETZ 4.1 supports Software license keys (SL License) without USB key.

SL Licenses are available for network licenses
SL Licenses allows to ,Borrow licenses®, | E. taking a network license access/ user off the
network for a specified time period
« For details please refer to the document SINETZlicense or contact the SINETZ sales team

6.2 System requirements

The system requirements of the SINETZ program versions are as following:
System requirements of single user licenses and PC-workstations in the network

PC with min. 8 GB RAM

Windows 10, Windows 8

Screen resolution minimum 1024 x 768 pixels

USB port (not in case of SL Licenses)

Connection via Internet for activation of the program license *) and program updates
.NET Framework 4.5

OpenGL 3.2

*) Activation by phone/email or internet
System requirements of the network server

In addition to the requirements for single user licenses:

« Installation of the HASP license manager on a Server PC accessible by all users in the network
e OpenGL 3.2

« Windows 10, Windows 8, Windows Server 2012/2016.

In case of integrating SINETZ into company-wide or country-wide networks (WAN) please contact
us.
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7 Software Services

7.1 Program maintenance and updates, User support

The program system SINETZ and the additional programs come with detailed application documentation. For
any questions about SINETZ you may contact the SINETZ/ROHR2 support team to get direct advice from our
hotline staff of developers and engineers. You can send the project file you are currently working on, to discuss
your questions with our development and engineering team with 40 years of pipe stress analysis experience.

This direct link the hotline guarantees an effective use SINETZ and assures that you are not left alone with

your problems.
developed

SINETZ continuously analésis

Updating the software by periodical releases is an essential component of the maintenance agreement. The
software is developed continuously. Updates are available by internet download.

This makes use of the software possible for the user due to the current stand of technology which is
demanded by the legislator in the current norms and laws.

The programming technical development as well as the customization to technical prerequisites such as
operating systems are also component of the update service. Through this a long-term safeguarding of the
investment submits to software and hardware.
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7.2 SINETZ trainings |

Wise people realize how
little they know, only fools
think they know it all!*

Scheduled Standard Training Courses

In spite of all modern technologies like e.g.webinar- and internet video training, experience shows, that eye to eye
personal interaction of participants and instructors is still one of the most effective ways to transfer knowledge. Our
courses of different lengths and at different levels, from beginners to experts, are normally held at our training centers.
This offers a perfect “Training Atmosphere”, facilitating the interaction of participants and instructors and thus the transfer
of new ideas, and last but not least “Best Simulation Practices”. The courses also include numerous “real industry”
training examples. Course literature and training examples are supplied in digital format.

As an alternative, standard training courses also can be carried out on your premises.

For scheduled SINETZ training courses please visit our website at www.skios.se

Customized Training Courses

We offer training courses customized to your company- and staff specific needs. Our instructors and you will jointly
determine the content and we will develop a specific course accordingly. In order to keep down costs, different parts from
different standard courses might be adapted to your specific needs. Training examples covering your specific simulation
challenges, ensure maximum efficiency in transferring simulation knowledge to your staff. Not only the course content
but also the venue and date offer total flexibility. Course literature and training examples are supplied in digital format.

Online Training Courses

Should your staff for some reason be unable to attend a regular scheduled training course, they have the possibility to
participate at a course via the internet. Depending on the course of your choice, they extend over different numbers of
days and hours at each occasion. Relevant training material is supplied.

Focus Days

Does one or several of your staff members need direct access to specialists in order to efficiently solve a specific
simulation problem? Here our Focus Days offer the perfect solution, where we welcome your staff at a venue of their
choice. There they have immediate access to our specialists in different areas, including computer- and software
resources to solve their problem. Nothing is more efficient than a direct eye to eye discussion with people who have the
knowledge, when you need it!

Dates and Content
For information regarding the content and dates of the scheduled training courses, please visit www.skios.se

Don’t hesitate to ask for an individual training offer, call SKIOS Engineering at +46 704 91 83 73!

ENGINEERING AB

SINETZ_Featurelist 4.1.docx

SIGMA Ingenieurgesellschaft mbH www.rohr2.com


http://www.skios.se/
http://www.skios.se/

