TuAua Npooopoiwon Ouowkwv Atepyaoctwv Il pe UNISIM -
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Gheming

NpoBAnua 1:

Nepo 80 kg/h micong P=1 atm & T=45°C Si1épxetal and suBuypappo aywyo 150 m. Ta XopaKTNPLOTIKA

TOU aywyou eival:
Schedule 40, YAwo: Smooth Concrete Ovopaotikr) Aldpetpog: 1 % in.
1. OewpwVTaG OTL 0 AYWYOC Elval LOVWUEVOC BPEelTe TNV MTWON TEONG LECA OTOV AywWYO .

2. EmavalaBete pe mpocOrkn otn cuvéxela Tou aywyou Twv 150 m aykwva kavovikou 90° (Elbow 90
Std) kat 2°Y euBUypappou TUAUatog 200m pe upopetpiky aAdayn 1.5 m. Ta XapaKTNPLOTIKA Tou 2%

€UBVUYpAUUOU TUAMATOC lval (Sla e Tou 1°Y,
Ynodel€n: Xpnolponotiote kataotatiky e€ilowaon Peng Robinson.
Andvtnon: (1. AP=2,9x102kPa, 2. 14.6kPa

Mapakdtw &ivovtal avaAutikd Ta BrApoata tng mpooopoiwong oto UNISIM kabBwg Kol kamoia
BBAoypadikd SeSopéva yla TO EUTIOPLKA XAPAKTNPLOTIKA TWV CWANVWOEWY KAl TWV €EQPTNUATWY

QUTWV

1. NPOZOMOIQZH 2TO UNISIM

ZHTOYMENA | NTQZH MNIEZHZ MHKO2 AIAMETPOZ NMAPOXH
(1 segment) (1 segment) (1 segment)

1. Napoxn 1. Napoxn 1. Napoxn

2. Mnkog 2. Mrkog 1. MAkog

3. ALAETPOG 2. ALQpETPOG 2. ALAHETPOG

4. MNicon ewo6dovu ) | 3.1 Nigon elc660v 3.1 Nieon elc660v & 3.1 NMieon ewc680v &

€£060v & €odov n €€odou 1 €€odou n
AEAOMENA

5. 1 Oeppokpaocia
€L0060v N €660V
& Heat Transfer

(Heat Loss or HTC)

n

5.2 Oeppokpaocia
€L0060u & £§660u

4. 1 Ospuokpaocio
€L0060v 1 €§660vL
& Heat Transfer
(Heat Loss or HTC)
'H

4.2 Oeppokpacia
€10060v & €§060vL

4. 1 Ospuokpaocia
€10060v 1 €§660vL
& Heat Transfer
(Heat Loss or HTC)
'H

4.2 Oeppokpacia
€10060v & £§060vL

4. 1 Ospuokpaoia
€L0060u N £§680uL
& Heat Transfer
(Heat Loss or HTC)
H

4.2 Oeppokpaocia
€L0060u & ££060uL

1. Zekwdpe to UNISIM
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| File Edit Basis Tools Window Help

D@ AlBT o Be

ode: Steady State

2. Em\éyoupe New - Case armno to menu File

) NoName_2.usc - UniSim Design R430 .
File Edit Basis Tools Window Help

[ cose cN_ |

L Template
Cil+S Column
CtrlShift+S PT Exp Template

Case Scenario Project

Close Case
Close All...

Print...
Print Window Snapshot
Printer Setup

Exit
1 moisture removal_my
2 PROVLIMA 3A

3 PROVLIMA2
4 mavragani_provlima2

5 MpopAnpa 24

3. Epdaviletal to napabupo Simulation Basis Manager
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2] NoName_3.usc - UniSim Design R430
File Edit Basis Tools Window Help
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EEEEINNEEE

Component List

C | Fuuid Pkgs | Hypotheticals | Di Manager | Fieactions | ComponentMaps | User Properties |

Enter PVT Environment,

Enter Simulation Environment...

4. ApXLKA EMIAEYOULE TA CUCTATIKA TNG POCOpoiwaong pag, SnAadn to vepo,

) NeoName_3.usc - UniSim Design R430
File Edit Basis Tools Window Help

FEEEINNELRES

Companert List

Add

Hast nent Lis
Companent List - 1

Copy
Impart...
Expart

Refiesh

C [ FluidPrgs | Hypothetical: | 0i Manager | Reactions | ComponertMaps | Uses Propettiss |

Enter PYT Ervionment

Enter Simulation Environment.

TaTwvTag To Kouuni Add
— X
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5. Eudaviletal to mapaBupo Component List View

%) NoName_3.usc - UniSim Design R430 - [Component List View: Component List - 2] - X
[E File Edit Basis Tools Window Help _ & x
% Put Envionmert: Basis
EELEEIE N NG Mode: Steady State
Add Component | [ Seiected Companerts Components Available in the Library
=1 Library Components Mach [ ] View Fitars..
- Tradiional
Hypo Companents
-+ Dther Comp Lists O SimName @ Full Name / Synorym ) Famula
<-~dd Pure ]
Ethane
Propans 3 C3HB
<Substitute> iButane iC4 C4H1D
nButane 4 C4H1D
iPertane L5 CsHi2
Remoyve-— nPertane  nih CoH1z
nHexane  CB CEH14
nHeptane 7 C7H1B
Sort Lt nlectane 8 CEH18
nhonare 3 C3H20
nDecare  C10 CloH2z
iew Camponent Ninagen N2 N2
co2 ooz
H2s H2s H25
Toluere Toluene C7H8
Benzene Benzene CEHE
Cyclohesane  CC6 CEH12
Ha0 H20 H20
Hydogen  H2 H2
co co co
Argon Argon Ar
Ethylene 2= C2H4
Efenzene  EBZ CaH1D
Siver Sitver Ag
124MBenzene 12462 C3H12
Ammonia NH3 NH3
Owygen 02 02
Methancl Methanal CHeo
Edlyool EG C2HEO2 v
< 2 Show Spnoryms [ Cluster

" Selected | _Companent by Type ] _Component Dalabases ]

Delete Mame | Component List - 2

~ 33 ENG a =]

6. Me emtiheypévo to radio button Full Name/Synonym mAnktpoloyriote water oto riebio Match

28] NoName_3.usc - UniSim Design R430 - [Component List View: Component List - 2]
[f7 File Edit Basis Tools Window Help

D@\ & 4|3y

N

Ervionment: Basis
Mode: Steady State

Add Component | | Selected Companents Companents vaiable in
5 Lbrary Componants Match pr=——
Tradiional
&+ Hypo Components
Other Comp Lists OgimName @ Full Name / Synorym O Formula
<~dld Pure 2 Yigler HZ0
<-Substitute->
Remove—
Sort List
‘View Companert
4 = Show Synonyms: [ Cluster

Selected |_Component by Type | _Component Datsbases |

Delete Name |Component List - 2

7. Me emuiAeypévo To cuoTatiko water natrjote to kouurni Add Pure (r) double click mavw oto
OUOTOTLKO) YLO VO TO IPOOBECETE 0TN AlOTA TWV CUCTATLIKWY TIou Ba xpnotponolnBouv otnv
Tipocopoiwaon
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5] NoName_3.usc - UniSim Design R430 - [Component List View: Component List - 2]
(8 File Edit Basis Tools Window Help

DauaA[HwE - -

Add Component [Selected Components [ Compaonents Available in the Libagy————————————————————
H20
orporerts | | Mateh [nate | [ VewFites
T jonal
Hypao Companents
- Other Comp Lists (O SimName @ FullName / Spronpm (O Formula
<-f1dd Pure Mo Components Match Your Selection or Curent Family Filer.
<-Substitute->
< > [ Show Synonyms [ Cluster

Selected | Companent by Type | Component Datsbases |

Delele Mame  [Component List - 2

KAsiote to mapabupo Component List View matwvtog to E

8. Itnv ouvéxela  emAEyoupe BepuoSuvapiko povtélo yla tnv mpocopoiwon (Fluid Package).
Evepyonoleiote tnv etikéta Fluid Pkgs oto mapdBupo Simulation Basis Manager.

%) MeName_3.usc - UniSim Design R430 - X

File Edit Basis Tools Window Help

FEEEINNNETES

Fluid Pkg Assacialion:
Fluid Pkg To Liss
<empty>

Curent Fluid Package

Flowshest
Case: (Main)

Fluid Pkg for New Sub-FlowShest:

@ Use Default FlidPkg [ Include Column
O Use Patent's Fluid Pkg

Oi Manager | Reactions | ComponentMaps | User Propaties |

Enter Simulation Environment,

Comporents _ Fluid Pkg:

Enter PYT Ervvitonment...

Manager Kol TatroTe To Kouurni Add.

9. Eudaviletal to mapabupo Property Package Selection
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10. EmuAé€te Peng Robinson kal kAgiote To mapaBbupo Property Package matwvtag 1o KOUTL .

Property Package Selecti rEnthalpy Method Cption
|deal Electrolyte Packa _Pr"piﬂpﬁc"ag& Fizt © Equation of State
Kabadi-Danner o ypes () Lee-Kesler
Lee-Kesler-Plocker () EOSs
Margules () Activity Models “Pen . e
! g Robinson Options: 4

:IIE?;\;': [_) Chao Seader Models © Unisim Design L | UseEOS .D"f“e‘“ .

€am I {_) Vapour Pressure Models s [ Smooth Liquid Density
MRTL = (_) Standard B Modify H2 Tc and Pc
OLI_Electrolyte (_J Electrolyte Models

obinzon () Miscellaneous Types

- B Srecial Treatment for water
u Corrected Chueh and Prausnitz correlatic

. i —Advanced Thermodynamics
[T TE T LRI SR Switch To UniSim Therma Import
| Component List - 1 N | ViEw... |__| UniSim Thermc FRegression ... Export

= SetUp |Parameters ]Parameters?_ IBinar}r Coeffs IStabTat IPhase Order ]Rxns ITabuIar INOtS |

Delete Name  Basis-1 property Pko [ :cit Properties

MNa va EEKLVNOETE TN MPOCOUOLWoN AT OTE To Kouurti Enter Simulation Environment

) NoName_3.usc - UniSim Design R430 - X
File Edit Basis Tools Window Help

qau&\&\nwﬁ

Simulstion Basis
Cunent Flid Packags Flowsheet - Fluid Pko Associations |
Basis-1 NC:1 PP:ASME Steam Wiz Flowshest Fluid Pkg To Use
Case (Main] Basis-1
[ add ]
Delete
Copy
Fluid Phg for New Sub FlowSheet
(® Use Defaul Fluid Pkg [ Include Column
Expor. ) Use Parent's Fluid Pkg

Components _ Fluid Pkgs | Hypotheticals | Oil Manager | Feactions | Component Maps | User Popetties |

Enter PVT Envirorment. Enter Simulation EnvicMigge |

%) NeMame 3.usc - UniSim Design R430
File Edit Simulation Flowsheet PFD Tools Window Help

EETRIRETY O =B

HE | HE A s @ © [bemnCobnscrene <]
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11. Kat apxnv Snuioupyou e 1o pelpa tpododoaiag: vepo pe mapoxn 80 kg/h, mieon P=1 atm &
T=45°C kdavovtag aplotePO KALK 0TO UITAE BEAOG OTO TTAVW HEPOG TNG MAAETAC

%) NoName_3.usc - UniSim Design R430 - , ,

File Edit Simulation Flowsheet PFD Tools Window Help PSDH(I uacag
W e Caalk B =ela i Sy S0 .

T ] R (material stream)

HHE HE 2Awn? @B © [DsahCobusciens ]

Completed.

G o B m s
KOl LETA TLAAL 0ploTEPO KALK 0TO TtapaBupo PFD

%) NoName_3.usc - UniSim Design R430 - 8 X
File Edit Simulation Flowsheet PFD Tools Window Help

Lede [ Caalk Ecele 4

[ € PFD- Case (i S
i dd A2l o A moaoam A [ Ey v ]
6] NoName_3.usc - UniSim Design R430 - X
File Edit Simulation Flowsheet Tools Window Help
I2He Coalk B woe 4 Enmionment Case (Mar]
€ PED - Case (Main [EE]= Case (Main) [ ]

f =

&
@ | Default Colow Scheme v & @& K

Worksheet | [Stieam Name
——— (Vapour / Phase Fraction <empty>

Coodmore Temperature [C] <empiy>
Properties Pressure [bar] cemply> | &
Composition Molar Flow [kgmole/h] <emply>
K Ve Mass Flowlkohl s <emptyy | 1 E o
User Variables | [Std Ideal Lia Vol Flow [m3/h] <empty> i
Notes Molar Enthalpy (ki/kgmole] <emply> “ﬁ:% g
Cost Parameters | [Molar Entiopy [kJ/kgmole.C] <emply> |
Heat Flow [kw] <emply> _‘_ i@;g
Liq Vol Flow @5td Cond [ma/h] <emply | v ool
Fluid Package Basis-1 P
Phase Option Multiphase e &

B/ o

<% [ IR

ﬁw ksheet | Attachment: D i -§ . .
orkshot | Aacheris) | Dymams e
Unknown Flow Rate PUT

Delete Define from Other Stream...

PresentationT - Microsoft PowerPoint.

| = 150 e

] Presentation] - Microsoft Powe...

zzzzz

AT e e e
v

Completed.

9:58
29/3/2020

12. Kavoupe SUTAG aplotepo KALK emAvw oto pevpa palag yla va evepyornolnBel to mapdbupo pe Tig
8LOTNTEG TOU

13. MNa va elodyou e TV Beppokpacio TANKTPOAOYoUE Tov aplOuo 45 oto kehl mou Bpioketal SirmAa
oto Temperature. ¥to drop down menu 8g€la epdavidovral ot SUVATEC EMIAOYEC TWV POVASWV
Bepuokpaoiag. EmAéEte «C» Kal matrote enter.
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" ] NoName_3.usc - UniSim Design R430

File Edit Simulation Flowsheet Tools Window Help

- ® =
DeHe Coalk[Ecc@ea
& prD [=lrE]=]
©® [Defaut Colow Scheme -
Worksheet | [Stsam Name
s Vapour / Phase Fraction
Conditions T = C

Temperature [C]

Pressure [bar]

Molar Flow [kamole/h]

Mass Flow [kah] s

Std Ideal Liq Vol Flow [m3/h]

Molar Enthalpy [kJ/kgmole]

Cost Parameters | |Molar Entropy [ki/kgmole-C]
Heat Flow [KW]

Liq Vol Flow @Std Cond [m3/h]

Fluid Package

Phase Option

Propeties
Composition
K Value

User Variables
Notes

"= Worksheet | Attachments ] Dynamics
Urknown Flow Rate

Delete Define from Other Stream...

TP
Optional Info : 1 - Unknown Flow Rate A P R T R e T T T
Optional Info : 1 - Unknown Composiins v ||comprased.

14. Me tov (810 TPOTO ELCAYOUE TIG TLUEG TNG Tieong (pressure) kat tng mapoxng (mass flow)
) NoName_3.usc - UniSim Design R430

File Edit Simulation Flowsheet Tools Window Help

- X
NeWe [ tmalEEe ©eea

€ PFD se (Ma

Environment: Case (Main]
eady State
[o (@[5 ] [ Cose Main) B
@ |[Defauk Colour Scheme
| [Stream Name

|Vapour / Phase Fraction

Temperature [C]
Pressure (bar]

Molat Flow [kamole/h]
MassFlowlka/nl
Std Ideal Lig Vol Flow [m3/h]

Molat Enthalpy [ki/kmole]
Cost Parameters | |Molar Entiopy [ki/kgmole-C]

Heat Flow k]

Lia Vol Flow @td Cond [m3/h]
Fluid Package

Phase Option

opetties
Composition
K Value

User Variables
Notes

Multiphase

" Worksheet [ Attachments ] Dynamics

Unknown Flow Rate

Delete Define from Other Stream.

Optonal Info : 1 - Unknown Flow TS S
Optional Info : 1 - Unknown Comg}

Completed.

10:20 py
20200 ™

15. Ztnv ouvéxela yla va SnAwoou e TNV oUoTAoN TATAE To Kouurtt Compos
) NoName_3.usc - UniSim Design R430

ition
- X
File Edit Simulation Flowsheet Tools Window Help
Nede toalk BEc loe]d Envioment Case e
€ PFD - Case (Main| [ e s [ Cose Main [ <]

© | Defaut Colour Scheme -

P8 X
=

|~ Conditions

User Variables
Notes
Cost Parameters

Toial  [0.00000

Edit.. Edit Properties... Basis...

" Worksheet [ Attachments ] Dynamics

Unknown Flow Rate

Define from Other Stream...

€4
O &S

—— - — 4

Optional Info : 1 - Unknown Flow Rate ~
Optional Info : 1 - Unknown Compositions

i B
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16. MAnktpoloyoupue «1» oto keAl Mole Fraction kat petd Enter
i = Input Composition for Stream: 1 x L
Mo EEFEEHE —Composzition Basis————
Hz0 (®) Mule Fractions
() M ass Fractions
() Lig%olume Fractions
() Mole Flows
() Massz Flows
() Lig Volumne Flows
—Composition Contrals————
Eraze
MHormalize
= Cancel
Equalize Composition | Total [1.000000 oK
Kat peta OK
=

v -
Worksheet ] %

- Conditions

- Properties

- Compositian

- K Walue

- Uzer Variables
- Motes

- Cozt Parameters

Tatal 1.00000

Edit... Edit Froperties... B asis...

— N
Wurksheetl Attachments I Dynamic:s I

Delete Define from Other Stream. .. 4= L3
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17. To pebpa vepou tpododoTeital o€ Evav aywyo LE Ta NG XAPAKTNPLOTIKA: Mnrkog: 150m, Schedule
40, YAko: Mild Steel, Ovopaotikni Alduetpog: 1 % in. M auto Ba xpnowuomnotjocou e to module “Pipe
Segment”

Erué€te To «Pipe Segment” otnv MaAéta kal KAvte aplotepd KAk oto mapdBupo PFD yla va eLcayayete Tov
Oywyo oTo Slaypappo ponc.

10
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: ] NoName.usc - UniSim Design R430 Case (Main) [ = B X
File Edit Simulation Flowsheet PFD Tools Window Help y«g& ﬁ x
lede Comalk Eccoela - =
£ PFD - Case (Main) Twg
HHE M S Aarz @l @& @ [Defout CoourScheme |

PIPE-100

Requied Info : PIPE-100 - Requires a feed siream ~
Requited Info : PIPE-100 - Requires a product stieam v

[ || Pipe Segment BalanceTool || Enos | af®

2 a0 & o]
18. Kavte 8utho aplotepod kAik oto Pipe yia va evepyorolioete To mapdBupo He TLG LBLOTNTEG Tou.

28] NoName.use - UniSim Design R430
File Edit Simulation Flowsheet Tools Window Help

13 s | CanlTheleBled B S S
€ PFD - Case (Main) E'@
HHE Hit oAasr @B @ [oadConutere |

=% pIPE-100

Name: [FIPE100

Outlet
Parameters

PIPE-100

Calculstion

User Variables

Notes

Flid Package
[Basist

" Design [ Raling | Workshest |_Perfomance | Dynamics | Deposition | Cost |

Delete: [ Mo Seament Added Cignered

v
| — B3l +]< >_|
PFD 1
wiarming + FIFE-100 - No Seament Added Py | Please lock at vhe licensing messages page (on the Tools:licensing menw for
warming : PIPE-100 - Heat ranstes information under speciied v [[mo= n

I Balance Tool | Wamings | &l

Z2 a = m
19. Matnote to Behdkt oto medio Inlet kal emAéEte To pevpa «1» mou eival To pevpa tpododoaiag.
TomoBetrote To Spopéa Tou Tovtiklou oto nedio Outlet kat MAnktpoAoynote 2 kat oto nedio Energy
mAnktpoloynote Q

11
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TuApo

20. Twpa petaPeite otnv kaptéAa Rating kat natrjote Append Segment. MpocBéote éva euBULYypappO
aywyo (pipe).

5% pIpE-100 =

Rating —Length - Elewation Profile
Sizing = r I
o ] Fitting/Pipe | Pipe s

Pipcline Profie | fiengtn —

Heat Transfer Elevation Change [m] SwagerAbrupt
Cuter Diameter [mm] Swage: 45 degree I
Inner Diameter [mm] Elbrow: 43 Std
Wall Thickness [mm] Elbow: 43 Long
Material Elbow: 90 Std
Increments 5

I I

Multiple Add
Appen In=zert I-I Delete... WView. .. Glokal...

| | Transpose Table

N Design  Rating |Wﬂrk5heet Iperformance ]D].rnamics ]Depusitiun ]Cost ]

Delete | Unknown Pipe Diameter || lgnored

21. Twpa, PEMEL va TPOOSLOPIOOVHE TA XAPOKTNPLOTIKA TOU cwAnva (unkog, aAlayn uyopétpou,
e€wteplkn SLAUETPOC, EOWTEPLK SLAUETPOC KOL TO UALKO).
TomnoBetrote Tov Spopéa tou Tovtikiol oto nedio Length kat mAnktpoAoyrote 150 kat and tnv Alota drop down
eTAEETE WG povada HETPNONG TO PETPO (M).

o
PIPE-100 = | @ | =
Rating —Length - Elevation Profile
Sizing 5?9_"' ent. _ 1
o ] Fitting/Pipe Pipe

Pipeline Profile Length [m] | 15,:,'

Heat Transfer Elevation Change [m] 0,0000
Cuter Diameter [mm] <empty>
Inner Diameter [mm] <empty>
Wall Thickness [mm] <empty>
Material Mild Steel
Increments 3

Multiple Add
Append Inzert |1 Delete... View... Global...

| | Transpose Table

N Design Rating |Worksheet ]Performance ]D],rnamics ]Depusition ]Cust ]

Delete | Unknown Pipe Diameter | | lgnored

22. To nedio Elevation Change to adrivoupe wg €xel e tnv Twun 0.00 kaBooov and tnv ekpwvnon Ing
aoknonc ya to 1° epwtnuo §ev mpokUTeL OtL oTov aywyo twv 150m umdpyxet uPopeTpk aAlayr).
12
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23. Mo TNV €€WTEPLKN KOL ECWTEPLKN SLAUETPO UMOPOUUE ELTE VA TTANKTPOAOYCOUUE TIC TLUEG ota Tedia
Inner kat Outer Diameter (otav T yvwpiloupe) eite va emAEEOUUE QMO TIC TUTIOTIOLNUEVEC

SlapETpouC HEow TG KapTEAag View Segment.
Agdopévou OtL amod TNV ekpwvnon yvwpiloupe 6Tl 0 aywyog eivat Schedule 40, Ovopaotiki

Awdpetpog: 1% in emléyoupe tnv kaptéAa View Segment.

210 mapaBupo mou avoliyel TonoBeToL e Tov Spopéa TOU TTOVTIKLOU oto BeAdkL Tou mediou Pipe
Schedule kat amnoé tnv Awota drop down emilé€te Schedule 40

| =£] Pipe Info: PIPE-100

o
Fipe Parameters
Pipe Schedule Actual |
Naminal Diameter [rm] <empty>
Inner Diameter [mm] <emphys

Fipe Matenal
Roughness [mm]
Pipe "W all Canductivity [ -k

Mfild Steel
457202

e
45 000

|

Fipe Parameters

Fipe Scheduls Schedule 40 [
Maminal Diameter [rmm] Actual
Inner Diameter [rmm]
Fipe k aterial Schedule 80
HDUthESS [ITIITI] Schedule 1E|:|
Pipe ' all Conductivity [ fm-k] 45 000
Available Mominal Diameters
[rrrn] [rrrn] [rrrn]
25,40 152 4 406 4
33,10 203.2 457 2 S pecify
50,80 2540 503.0
¥E.20 3043 E09.6
1016 3556

24. Itnv ouvéxela tonoBetrote Tov Spopéa Tou TtovtikioU oto tebio Nominal Diameter kat
mAnktpoAoynote 1.5 kat and tnv Alota drop dpown tnv cwotr povada (in).

| 2£] Pipe Info: PIPE-100

Fipe Parameters

Fipe Schedule

Morminal Diameter [mm]

Inner Diarmeter [rrm]

Pipe kdaterial

R oughness [mm]

Pipe ‘W all Conductivity [ dm-k]

Aevailable Mominal Diameters

Schedule 40
38,1000

40,8940 |

[mm] [mm] [mm]
25,40 1524 4006, 4
3810 2032 4572
50,20 2840 a02.0
76,20 048 E09.5
101 6 355 5

Mfild Steal
4.572e-02

4= "W
'—:':uuu

Specify

Evag dAAog tpomog eivat emhéEou e ano tov mivaka Available Nominal Diameters tnv emiBupuntn
OvopaoTikr) ALAUeTpo Kal PeTd specify [ SUTAO KALK.

13
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| =] Pipe Info: PIPE-100 x|
Fipe Parameters
Pipe Schedule Schedule 40
Mominal Diameter [mm] 38,1000
Inner Diarmeter [mm) __40.8340 |
Pipe taterial Mild Stesl
R oughness [mm] 4 572202
Pipe 'wall Conductivity [ dm-k] 45,000

Ayvailable Mominal Diameters

S pecif

06| 356

25. lNa va emAEEOUIE TO KATAAANAO UALKO TOTtOBETOUE TOV SPOUEN TOU TIOVTIKLOU 0TO BEAAKL TOU
nieblou Pipe material kot amo tnv Awota drop down enihéEte Smooth Concrete
’ 1 1 1 5
4=

Pipe Parameters

Fipe Schedule Schedule 40
Maminal Diameter [mm] 38,1000
|riner Diameter [rmm) 40,8340
Fipe k aterial hild Steel
R oughnesz [mm)

Pipe "W all Conductivity [ -k

Azphalted lron
Falvanized [ron
Available Mominal Diameters Caszt Iran

Smooth Concrete
Rough Concrete
Smooth Riveted Ste ¥

[rrrn] [mrn] [rrrn]
25,40 1524 4054
33,10 203.2 457 2
50.20 2540 a02.0
V6,20 04,8 E09.6
101 6 285.6

Specify

Oa napatnpnoete OtL AAAafav oL TIHEC TO0O TNE TPaXUTNTAS TOU UALKOU (roughness) 660 Kol Tng
QYWYLLOTNTAG TOU TolwHatog Tou aywyou (Pipe Wall Conductivity).

IHMEIQZIH: O yxpriotng €xeL tnv duvatdtnta va opioel SladopeTIK TPAXUTNTA YL TO UALKO TOU

Qywyou. Z& AUTAV TNV MEPUTTWON TO UALKO TtalipveL autopata tnv ovopacio user specified
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Mincoiswy 2OAHNQZEIZ
GhemEng
| 2£] Pipe Info: PIPE-100 X
| —Pipe Parameter
Pipe Schedule Schedule 40
Marminal Diameter [mm) 38,1000
[rner Diamneter [mim] 40,3340
Pipe taternial Smooth Concrete
Fioughness [mm] 3.050e-01
Pipe " all Conductivity [ /m-k] 1.3800

—Avallable Mominal Diameter

[rm] [rm] [rm]
25,40 1524 4054
38.10 2032 457 2
50,20 2540 B0g.0
76,20 2042 E09.E
1016 3556

Specify

26. KAelote 10 mapaBupo Pipe Info: matwvtag to kou prmi OAgg oL TAnpodopieg mou Swoape PEXPL
Twpa daivovtal oto segment 1

=
5% pIPE-100 ol B
Rating ~Length - Elevation Profile
Sizing Segment . 1
o i Fitting/Pipe Pipe
Pipeline Profile Length [m] 150.0
Heat Transfer Elevation Change [m] 0, Q000
Chuter Diameter [mm] 43 26
Inner Diameter [mm] 40 89
Wall Thickness [mm] 3,683
Material ild Steel
Increments 5
Multiple Add
Append Inzert I-I Delete... Glokal...
| | Transpose Table
N Design Rating |Work5heet Iperformance ]D].rnamics IDeposition ICost ]
Delete | | lgnored
|

To nedio Increments €xeL tnv TR 5. H Tu autn slval mPOETIAEYUEVN QMO TO TIPOYPOAUHO KO
QVTUTPOCWTEVEL TA EMUEPOUC TUN AT OTA onola xwpiletal To kabs segment.

Ol umtoAoylopol mpaypatonolouvtal oe KaBe increment. MNa moapdadelypa, yla Tov mpooSLloplopo TG
TITwong Tieong, ol uTtoAoylopol Twv ooluyiwv evépyelag Kol HAlag TPayUOTOMOLOUVTOL O KABE
increment. H mieon €£66ou Tou KABe increment xpnolpomnoleital w¢ mieon l06dou oto enopevo. O
UTTOAOYLOUOG OUVEYLZEL KABOAO TO KOG TOU aywyol PEXPL TOV TPOoadLoplopd TG Ttieong otnv £€o0do.
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ZHMEIQZH: H npoemideypévn Tiun 5 pmopel va aAAdgel amo tov xpriotn. Zuvibwg tnv aufdvouue otav
naipvoupe to pAvupa Increment dP>10% Check Trace, &nAadn OTL n mtwon mieong oe €va n
TEPLOCOTEPA increments elval peyaAutepn and 10% tng mieong €loodou. O AOGyoC TOU TO KAVOUUE
QUTO €lval ylati £€T0L HELWVETOL TO MAKOG TOU KABE increment Kal EMOUEVWG N MTWON Teong ava
increment. ZuvNBwg 6ev emnpedlel To TEALKO ATIOTEAECUAL.

MNa 1o woluylo evépyelag n default emthoyry oto UNISIM gival 6tL 0 aywyog ival povwpévog (Heat
transfer model “None”)

&2 pIpE-100

Rating
Sizing
Pipeline Profile
Heat Transfer

" Design Rating |Worksheet JPerFormance JDynamics JDeposition JCostJ
Delete I || 'gnored

27. Mg Baon ta napandavw 1o UNISIM oAokArpwoe Toug utoAoyLlopouc. To {ntoUuevo anotéAeoua (tnv

ntwon nieong) wnopoupe va to Stafdacoupe oto nedio Delta P matwvtag oto Tab Design, emiAéyovtag
Parameters

5% pIpE-100 Bl

Design F'IDE-.‘ Flow Correlation Friction Factor Model

ovier and Fogarasi Version 1979 v | | Full Range Churchi =~ |
endell and Thomas

Connections

Parameters Duns and Ros

Calculation Gregory Aziz Mandhane

User Varniables

Motes

Detta P [2,907e-002 Duty [0,0000

Gravitation Energy Change |'0,'D|}|}D kl/h

|_| Kinetic Energy |< empty

"~ Design® Rating JWDrksheet JPerﬁ:urmance JD'_-,rnamics JDestitiDn JCcust J
Delete I —— || lgnored

H petaBoln tng Suvaplkng evépyelag (Gravitation Energy Change) sivat pnéevikn ylati Sev umdpyet
v opeTpLkn HeTABOANR
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Ymapxouv Kot GAAOL TPOTIOL ELoAYWYNG TOU TPOTOU evallayng Bepuotntag pe to meptBaiAov oto
UNISIM, onwg:

e Eloaywyn TLWAG otnv Beppokpacio Tou pevpatog e€66ou |

e Emloyn tou radio button Simple kal elcaywyn TG ot anwAeleg Oepudtnrag (Heat Loss) R

e Eloaywyn Tung yia tov OAko Zuvteeotr Metadopag Ospuotntag (Overall HTC) os cuvbuaoud
ME TNV Beppokpaocia mepBdArovtog (ambient temperature):

52 piPE-100

Rating Heat Transfer M
o ) None (O SiMe [ ) Detailed Note: Heat loss is not calculated for fittings or swages
izing
" Simple Model Heat Transfer Info
Pipeline Profile o - HTC Calculation
Calculate Q) Overall HT! () Segment HT Estimate HTC i
Heat Transfer o  Basedon O.L

Overall Ambient Temp Qverall HTC { ) Based on LD
1 [k)/h-m2-] =
1] <empty> <emp Amb Temp Set by

© Use () Gradien

RefElev ve Amb T

Overall Heat Transfer
|Heat Loss I <empty>

| Design Rating |Wurksheet Jperﬁjrmance JDynamics JDEpUSitiUI"I JCU;tJ

i
e Ewoaywyn toung Zuvteheotr) Metadopag Oepuotntag ava segment (Segment HTC), av untdpyouv
TIEPLOCOTEPA segments

’ 5% pipE-100 E=RECR <"

Rating Heat Transfer Model
(_) Mone O Simple [ ) Detailed Note: Heat Inss is not calculated for fittings or swages
Sizing

Pipeline Profile HTC Calculation

) Basedon OC
(_) Basedon D

Estimate HTC
Heat Transfer

Amb

Type ol [k)/h-m2-]
1 Pipe <empty> <empty>

Amb Temp Set by
© Ust [ ) Gradien

RefElev ve Amb T

Overall Heat Transfer
|Heat Loss I} <empty>

" Design Rating |Worksheet JPerFormance JDynamics JDeposition JCostJ

o Ewoaywyn dedopévwy yla va ektipiosl to UNISIM tov Zuvtedeotr) Metadopdg Oepuotntag
(HTC)

28. Entiong evepyormowwvtag tnv eTikéta Performance kat petd View Profile prmopoupue eniong va doupue
TIANPOodopPLeG OYETIKA LIE TNV PON HECA OTOV aywYo (TLY aplBud Reynolds, taxVtnta tou vepol K.A.TL)
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XNHIKWV 2QAHNQZEIZ

MNXQVIKWV

% pIpE-100 =B

Performance ~Pipe Network
Profiles Le[r:ng%th Ele«{:]t]mn Increments Sphere Generated Volume [m 1,153e-003
Slug Options 0,0000 0,0000 5
Slug Results 1500 0,0000
Y

= f
Design !Rating ]Worksheet w“mics !Deposition ]Cost ]

oeete (N || tgnor=d

#% pipe Profile View - PIPE-100 ==X

Length Elevation Angle Pressure  Total Pressure Droj Temperature | Ambient Temp | Feat Transferred [ Friction Gradient Static Gradient | Accel Gradient | | = Vemour e | Hiauid Velocity Actual Liq Velocit] Vapour Velodity [ctual Vap Velocifquid Mass De
[m] [m] [deg [kPa] [kPa) (el q ST [i)/h-m] PARELLD Pa/m] [kPa/m] [kPa/m] LEZED TS | fw [m/s] [m/s] [kg/m3]
0 0000 0000 ¥ 0000 A <empty> 0000 quid Onl ,938¢-004 0000 0000 ,705e-002 ,705¢-002 EH
0000 ,0000 b ,814e-003 X sempty> 0000 ,0000 | Liquid On ,938¢-004 0000 ,0000 ,705e-002 .705€-002 9
60,00 | 0000 0000 013 1.163e-002 500 cemptyr | 0000 0000 | Liquid Onfy | 1,938e-004 | 0000 0000 5 | | 17056002 | 1.705e-002 %:
), ,0000 0000 . ,744e-002 X <empty> 0000 ,0000 | Liquid On ,938e-004 ),0000 0000 ,703e-002 ,705e-002 99
20, ),0000 0000 . 325e-002 X <empty> 0000 ,0000 | Liquid On ,028e-004 ),0000 0000 , 705e-002 . 705e-002 99
150, 0000 0000 b 907e-002 1 <empty> 0000 ,0000 | Liquid On ,938e-004 0000 0000 705002 ,705e-002 99
™ rove it ]

29. Mo vo. IPOXWPNOOUUE OTO 20 £PWTNHO TIPETEL CUUPWVA UE TNV €KPWVNON VA EMEKTEIVOUUE TOV
oywyo mpocBétovtag éva suBuypappo tTuRpa 200m to omoio Ba cUVOEETAL PE TO TPWTO MPE £vav
oykwva Kavoviko 90°. To suBuypappo Tunpa Ba €xel uPopeTpiky petaBoAn 1.5m. EpyalOpaocte wg
€€n¢: Evepyomoloupe tnv eTikéta Rating

&% pIpE-100 =N EoR >

Rating —Length - Elevation Frofile

Sizing Segment 1

Heat Tramsfer Fitting/Pipe Fipe
Length/Mumber of Fitting 150.0
Elewvation Change [m] 0.0000
Outer Diameter [mm] 48,26
Inmer Diameter [mm] 40,89
I aterial Srmooth Concrete
Increments 5
Append Segment Inzert Segment Wiew Segment...
Delete Segment Clear Praofile

= Design Flatingl “wiorksheet I Performance I Dynamics I D eposition IEost |

Decle | | oo~
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GhemEng

30. Em\éyoupe Append Segment kot oto keAi Pipe/Fitting and tnv drop down Alota Elbow 90 Std.
MapatnpoUpe OTL TO MPOYpAPUA SnUoUPYNCE yla Tov aykwva To Segment 2 Se€1d amnd 1o Segment 1.
To HOVO XOPAKTNPLOTIKO TOU XPeLAleTOL TO TPOYPAUUO Yl TOV OYKWVO Elval N E0WTEPLK TOU
SlapeTpog, n omoia Ba eival dla pe TNV EOCWTEPLKN SLAUETPO TOU aywyoU Kal To UALKO Tou Ba ival
emniong to idlo.

ZHMEIQ2ZH:
1. Av BéAoupe va oBrjooupe Eva Segment to emAéyou e Kat atape Delete Segment
2. Av Béloupe va elodyoupe €va Segment aplotepd amo To Segment oto omnolo Bploketal To
TovtikL matapue Insert Segment

5% pIpE-100 | el i

Rating Length - Elevation Profile
Sizing Segment . 1 2
o ] Fitting/Pipe Pipe Elbow: 90 Std
Pipeline Profile Number of Fittings/Length [m] 150,0 1
Heat Transfer Elevation Change [m] 0, 0000 0,0000
Chuter Diameter [mm] 43 76 <empty=
Inner Diameter [mm] 40,89 || < emphty=
Wall Thickness [mm] 3,683 <empty=
Material Smooth Concr Smooth Concr
Increments 5 1
Muttiple Add
Append Insert 1 Delete... Views... Global...
| | Transpose Table

~ Design Rating |Wn:|rksheet JPerfn:-rr'nance JD}rnar‘nics JDepn:nsitin:nn JCDstj

Delete Fitting data incomplete |_| lgnored

To pnvupa «Fitting data incomplete» eudaviletal S10TL dev £XOUUE ELCAYAYEL TNV T TNG ECWTEPLKNC
Slapétpou tou aykwva. NMAnktpoAoywvtag tnv Tiun 40.89 mm BAEMoUUE OTL MpOXWPA N EMIAUCH
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5% pIPE-100 e
Rating —Length - Elevation Profile
Sizing segment _ 1 2
o ] Fitting,/Pipe Pipe Elbbow: 90 Std
Pipeline Profile Number of Fittings/Length [m] 1500 1
Heat Transfer Elevation Change [m] 0, 0000 0, 0000
Cuter Diameter [mm] 43 26 <empty>
Inner Diameter [mm] 40 39 40 39
Wall Thickness [mm] 3,683 <empty=
Material Smooth Concr Smooth Concr
Increments 5 1
Multiple Add
Append Insert I-I— Delete... Wiew... Global...

| | Transpose Table

N Design Rating |Worksheet ]Performance ]D}rnamics lDeposition ]Cost ]

Delete

|__| lgnored

31. MNa va mpooBeooupe Tov aywyo Twv 200m enavalapBavoupe ta idla Bripata kabopilovrag
ETUWNMPOCOETWC Kol LeTOBOAN TOU UPOUETPOU.

= PIPE-100 =]l = s
Rating —Length - Elevation Profile

Sizing Segment 1 2 3 _g—

Heat Transfer Fitting/Fipe Fipe Elbows: 90 Std Fipe ,
Length/Mumber of Fitting 1500 1 200,0
Elevation Change [m] 0.0000 0.0000 1.500
Outer Diarmeter [mnn 48,26 Lemply: 48,26
Inner Diameter [rmm] 40,89 40,89 40,89
M aterial Smooth Concrete Smooth Concrete Smooth Concrete
Increments 5 1 )
Append Segment Inzert Segment Wiew Segment...
Delete Segment Clear Profile

= Design Flatingl “worksheet I Performance I Dynamics I D eposition IEost |

Delete

Q=

32. To anotéAeopa Tou SeUTEPOU EPWTANATOG TNG AOKNONG Elval:
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Tk o Mpocopoiwon Quotkwv Atepyaciwv Il pe UNISIM -

Sl SOAHNQIEIZ
Mnxavikwy
= ppe.100 [ =
Design —Pip§ Flow Forrelatio.. :
- Aziz, Govier and Fogarasi A
Connections Baxendell and Thomas Yiew Correlation...
BEeqgs and Brill
Parameters Duns and Flos
Calculation Gregory Aziz M andhane
. Hagedom and Brown
U zer Variables OLGAS 2P
OLGAS_3P
Noles Orkizzewski
Poettmann and Carpenter v
P TS

Deka P (1466

Tavitation Erel

Change I3,2BSE-DD4 kiwd
-— . - =
Design | Fating I Worksheet I Performance I DynM Deposition ]Eost |

ey —

AP=14.7 kPa
MpatnpoU e OTL TO MPOYPARUA £XEL UTIOAOYIOEL KOl TNV HETABOAN TNG SUVAULKAG EVEPYELOG TOU
peuaoToU.
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JHMEIQZEIZ:

1. What does SCHEDULE NUMBER mean?

The schedule number on pipe products relates to the thickness of the wall on the pipe: as the
number increases, the thicker the wall thickness becomes.

PIPE SCHEDULES & WEIGHTS
SCHEDULE 40 SCHEDULE 80
NOMINAL| OUTSIDE Wall wt. Wall Weight
| PIPESIZE| DIAMETER Thick. Per Ft. Thick. Per Ft.

1/8 0.405 0.068 0.245 0.095 0.315
1/4 0.540 0.088 0.425 0.119 0.535
3/8 0.675 0.091 0.568 0.126 0.739
12 0.840 0.109 0.851 0.147 1.088
3/4 1.050 0.113 1.131 0.154 1.474
1 1.315 0.133 1.679 0.179 2172
1-1/4 1.660 0.140 2.273 0.191 2.997
1-1/2 1.900 0.145 2.718 0.200 3.631
2 2.375 0.154 3.653 0.218 5.022
2-1/2 2.875 0.203 5.793 0.275 7.661
3 3.500 0.216 7.576 0.300 10.250
3-1/2 4.000 0.226 9.109 0.318 12,510
4 4,500 0.237 10.790 0.337 14.980
5 5.563 0.258 14.620 0.375 20.780
6 6.625 0.280 18.970 0.432 28.570
8 8.625 0.322 28.550 0.500 43.390
10 10.750 0.365 40.480 0.500 54.740
12 12.750 0.375 49.560 0.500 65.420

There are several schedule numbers used on pipe, such as schedules: 5, 5S, 10, 20, 30, 40, 60, 80, 100,
120, 140, 160, STD, XS and XXS. The most common ones used are schedules 40 and 80.

2. What does Nominal Pipe Size or NPS mean?

The NPS size represents the approximate inside diameter (not outside) of the pipe; if the schedule
number on a set size is changed, it does effect the inside diameter (ID) but not the outside diameter
(OD). In 1927 the American Standard Association replaced the previously used Iron Pipe Sizing (IPS)
with Nominal Pipe Sizing (NPS). This North American standard is used on pipes for high or low
pressures and temperatures. Example:

NPS oD Schedule Wall Thickness ID
1.000” 1.315” SCH 40 0.133” 1.049” (approx.)
1.000” 1.315” SCH 80 0.179” 0.957” (approx.)

All pipes are specified using the NPS and schedule numbers. It is the schedule number that determines
the approximate inside diameter.

INSIDE
DIAMETER

/WALL
THICKNESS

G2

/E
7/
4
4
4
7/

INSDE
RADIUS

45 Degree Elbows

45 degree elbows , are manufactured as
Standard SR (Short Radius) elbows and LR
SR (Short Radius)
elbows have a Center-to-Face dimension of

(Long Radius) elbows.

1.0 X diameter.

22




GhemEng

TuApo
XNHIKWV

MnXaVIKWV

Npooopoiwon Ouowkwv Atepyaoctwv Il pe UNISIM -

2ONHNQZEIZ

Elbow 45 Mitre
1
B
M rl
‘.;;.'u
s
.
Elbow 90°
' LEG 1 i‘HYéN-‘ss 90 Degree Elbows
‘/,_ ________ ; 90 degree elbows, are
o /,/'/ | INSIDE manufactured as Standard SR
74N PIETER (Short Radius) elbows and LR (Long
/e e -

5
LEG 2 gt

|

Radius) elbows. SR (Short Radius)
elbows have a Center-to-Face
dimension of 1.0 X diameter and
are typically used in tight areas
where clearances are an issue. LR
(Long Radius) elbows have a
Center-to-Face dimension of 1.5 X
diameter and are the more
common type and used when
space is available and flow is more
critical.

Tee- Equal and Reducing

‘ Equal

‘ Reducing
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¢

- O
]
N
N

- |- c -
- c - C——»
Bend 90
r/D: 1,1.5,2,3,4,6, 8,10, 12, 14, 16,
. 20
Nominal
Diameter

Coupling

.y
o —

ANANNNNNNNNNN,
MRRRERRRN.S
L

.y

=
. —

.

=

D

Standard Pattern

1/8" 1/4" 3/8" |1/2" 3/4" 1" l1-1/8"  J1-a/2r 2 2-1/2" 3"

mm fin mm |in mm  fin mm [in mm in mm [in mm in mm fin mm  fin mm |in mm |in mm fin
20 0.79 25 [0.98 [25 10.98 [33 (1.3 |35 |1.38 [42.5 |1.67 [46.5 [1.83 |46 [1.81 [54.5 [2.15 [65 [2.56 |69 [2.72 [79 [3.11
W 13.5 |0.53 [18 [0.71 |21.5 |0.85 [26 [1.02 |31.5 [1.24 |39 [1.54 [47.5 |1.87 [54 [2.13 |66.5 [2.62 83 [3.27 |95 [3.74 (122 |4.8

SIZE

=

L pV?
Ar=Iop 5
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