ﬁ ProcessPlugins

Process Plugins™ Thermodynamics Steam Functions

Process Plugins™ Steam Functions Add-In for Microsoft Excel:
Process Plugins™ comes with a complete set of Steam Functions for use in Microsoft Excel.

Insert Function

Search Far a function:

Saturation Pressure Go

Or select a category: | User Defined w |

Select a function:

PPISEtmERg_HP= ~
PPISErmERg_HsakP B
PPIStmERg_HsakT

F‘F‘IStmEnE HTL =3

PPIStmEng_SPH
PPIStmMEngG_SPT v
PPIStmEng_PsatT{TemperatureF)

Process PluginsTH Funckion: Saturation Pressure in PSIA given Temperature in °F,
(WAL processplugins, cam),

Helo on khis Funckion Ik ][ Cancel

Function Arguments

PPISEmERg_PsakT
TemperatureF |.|:|.5. = 212

= 14.69595677

Process PluginsTH Function: Saturation Pressure in PSIA given Temperature in °F,
(s, processplugins, com),

TemperatureF

Formula result = 1469598677

Heln on khis Funckion (0] 4 l’ Cancel
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Home | Insert | Page Li ”Fnrmul“ Cata | F{e'.riem|\|’iew | Develo | Add-in | Acruba|@ - B X

ﬁ ¥ AutoSum * i Logical = ﬁ.v _
% Recently Used = @ Text ~ ﬁ -
Insert

ERnet ﬁ Financial = ﬁ Date & Time =~ ﬁv
Function Library

44

E2 - fe | =PPIStmENng_TsatP(A2)

A | B C D E | F G L
Input1 Input2 PPlSteam Result English
14696 PPIStmEng TsatP
500 PPIStmEng HsatP
500 PPIStmEng_ SsatF
500 FPPIStmEng VsatP
212 FPPIStmEng_FPsatT
467 FPPIStmEng_HsatT
467 FPIStmEng_SsatT
467 FPRIStmEng_VsatT
500 FPFIStmEng WVPT
500 FPFIStmEng WPTL
500 PFIStmEng_VPH
500 FFIStmEng VPSS
2250 FFIStmEng_HFT
FFIStmEng_HTL &
FFIStmEng_HFS
FFIStmEng_SPT
FFIStmEng SPTL
FFIStmEng SPH
PFIStmEng_TPH
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500 PPIStmEng_TPS
500 PPIStmEng_XPH
500 PPIStmEng_XPS
500 PPIStmEng_HPX
500 PPIStmEng SPX
Inputt | Input2 | PHAddin | SI-Metric
500 ] PPIStmS| TsatP

28 500 PPIStmS| HsatP

4 4 » M| STEAMTABLE % [ m

| Ready | & | O (=) 9
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Process Plugins™ Steam Functions in PI-AF:
Process Plugins™ comes with a complete set of “Drag & Drop” Steam Function Element Templates for

use in PI-AF.

% WG - PI System Explorer,

File:

Edit

Wiew Go  Help

PFIStmEng_HPS "
PPIStmEng_HPT 1
- PPIStmEng_HP
PPIStmEng_HsatP
PPIStmEng_HszatT
PPIStmEng HTL
PPIStmEng_PzatT

- PPIStmEng_SPH
FPIStmEng_SPT

G PPIStmEng_SFTL
PPIStmEng_5 P
- PPIStmEng_S satf
PPIStmEng_S zatT
PPIStmEng_TPH
PPIStmEng_TPS
PPIStmEng_T zatfP
- PPIStmEng_WPH
PPIStmEng_YPS
PRIStmEng_VPT
PPIStmEng WPTL
- PPIStmEng_Y satP
PPIStmEng_VsatT
PPIStmEng_+PH =
PPIStmEng_#PS

PPIStmSI_HPS
: PPIStmSI_HPT
PPIStm3I_HF
@ PPIStmSI_HsatP
PPIStmSI_HsatT
: PPIStm3I_HTL
PPIStmS]_PsatT

PPIStmSI_SPH
S PPISHSl SPT

(7 Elements

I—'_- Transfers

Ii_:j Library

zz Unit of Measure

W Database [=|QueryDate ~ [ Back 0 |E, checkIn <) v [2] | B New Element Template ~ | - Search ~
Wi Group by: [7] Categary

Fo)

Mame 2| Description Cateqgary T..‘ Lo
& PPIStmEng SPTL [ PPl ACE Function - Liquid Entropy given Prezsure, Temperature . Steam Table Function - English . E
[E PPIStmEng SF% PPl ACE Function - Entropy given Pressure, Quality Fraction | Steamn Table Function - English . E
() F'F'IStmEn;LSsatF' PPl &CE Function - Saturatioﬁ Entropy given Prezsure Steam T able Function - English . E...
[ PPIStmEng_SsatT [ PPl ACE Function - Saturation Entropy given Temperature . Steam Table Function - English . E...
[ PPIStmEng TPH [ PPl ACE Function - Temperature given Pressure, Enthalpy . Steam Table Function - English . E
[E PPIStmEng TPS PPl ACE Function - Temperature given Pressure, Entropy | Steam Table Function - English . E
@ F'F‘IStmEngLTsatF' PPl ACE Function - Saturation Terﬁperature given Pressure Steam T able Function - English . E...
& PPIStmEng WPH [ PPl ACE Function - Specific Wolume given Prezsure, Enthalpy . Steam Table Function - English | E...
& PPIStmEng WPS [ PPl ACE Function - Specific Wolume given Prezzure, Entropy l Steam T able Function - English l E
() F'F'IStmEng_VE'T PPl ACE Function - Specific Volume given Pressure, Temperature | Steamn Table Function - English . E
&) F'F'IStmEngLVF'TL PPl ACE Function - Liquid S pecific V-:;Iume given Pressure, Temper... Steam T able Function - English . E...
[ PPIStmEng WsatP [ PPl ACE Function - Saturation S pecific Yolume given Pressure | Steam Table Function - English . E...
& PPIStmEng WaatT [ PPl ACE Function - Saturation Specific Yolume given Temperature . Steam Table Function - English . E
(i) F'F‘IStmEng_XE‘H PPl ACE Function - Quality Fraction given Pressure, Enthalpy | Steam Table Function - English . E
i F'F'IStmEn;LXPS FPI ACE Function - Quality Fraction. g-jiven Pressure, Entrop;.l Steam T able Function - English . E...
i PPIStmSI_HFS [ PPl ACE Function - Enthalpy given Pressure, Entropy l Steam Table Function - 51 l E..l
& PPIStmSI_HPT [ PPl &CE Function - Enthalpy given Pressure, Temperature . Steam Table Function - 51 . E

& PPIStmSI_HF PPl ACE Function - Erthalpy given Pressure, Quality Fraction | Steam T able Function - EI . E =

@ PPIStmS|_HzatP FFI ACE Function - Satura-tion. Enthalpy given Pressure Steam Table Function - 51 . E...
@ PPIStmS|_HzatT [ PPl ACE Function - Saturation Enthalpy given Temperature . Steam Table Function - 51 | E...
& PPIStmSI_HTL [ PPl ACE Function - Liquid Enthalpy given Temperature | Steann Table Function - 51 . E
& PPIStmS|_PsatT PPl ACE Function - Saturation Pressure given Temperature | Steam T able Function - EI . E
PPIStmSI_SPH PPl &CE Function - Entropy given F'ressu.re, Enthalpy Steam Table Function - 51 . E...
i PPIStmSI_SPT [ PPl ACE Function - Entropy given Pressure, Temperature . Steam Table Function - 51 | E...

& PPIStmSI_SPTL [ PPl ACE Function - Liquid Entropy given Pressure, Temperature . Steam Table Function - 51 . E 7

ElementMode Modified:9/2 /2008 5:21:39 PM.

Example Application:

In this example, Steam Turbine Inlet Enthalpy is a function of Pressure and Temperature:
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®% WG - Pl System Explorer

File  Edit  Wiew Go

Elements

& Elemerts

F Ernwironment
3 Feed Fipe

 Feed Pump

(5 Performance
& Suction

F Flue Gasz

- [ Generator

------ F Heat Source
7 HRSG

(T FeedInlet

(7 GazExhaust
& Gazlnlet
(& Performance
(& Steam Outlet
= (@ Steam Turbine
; (F Exhaust
& Performance

Database Query Date - Back i, checkIn v [& ﬂNewEIement = =] Mew Attribute
! &z "

9((=1e

- Search -

) Data References

b

0

- (@ PPIStmEng_HTL

—++ Transfers

i ILibrary

) Unit of Measure

Steam Inlet

| Gereral | Child Elements-l Altributes I-F'orts I .\u"ersior;;

Steam Inlet

[

# 4|8 Name -/ Yalue ‘
=1 Enthalpy 0Bubm |

=1 Maszs Flaw 842000 b/

| E1 Pressuretbs | 2250 psi
.il Temperature -:1048 .“F

2]

Mame:
Description:
Configuration [tem:
Lategories

LIOw:

Walue Type:
Walue:

[rata Reference:

Group by: [[] Categary

| Enthalpy |

O
[ [E)
| Btu/lbm v|
| Single ~ |
|0 Btuslbm |
| <Mones v |
Settings...

:‘lé] Formula

‘?.‘lél Intermediate’ ariable
+B1 Pl Foint

‘?.‘lél FI Paint Array

‘?.‘lél Table Lookup

Steam Inlet Modified:9/3/2008 3:02:00 PM, Version: 1/1/1970 12:00:00 AM, Revision 3

We simply click the “Child Elements” tab, and then drag the Template “PPIStmEng_|
pane to the middle pane:
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% WG - Pl System Explorer

CEX

File. Edt Mew Go Help
@ Database [FlQueryDate - |(DBack 0 |H, checkIn %) w |2 | (T New Element - | - Search
Elements Steam Inlet Element Templates = X
&% Elements # ||| General | Child Elemerts i:&ttribuleé | Parts || “ersion | D
------ F Envianment ' Sheamn Inlet Groun b T C & PPIStmEng_HPS A
p b LCategary Reference Type Template =
[ Feed Pipe O O L PPIStmEng_HPT
= [ Feed Pump | p' PPIStmEng_HF:=
B Mame | Description | Category &) PRIStmEng_HsatF
B ; : PPIStmEng_HsatT
= H - |
& F'erfolrmanc:e _F'F'I ACE Function - Enthalpy given Pressure, Te... :Steam Table F... | PPIStmERg HTL
F? 2“0“0” PPIStAE ng_PsatT
g: i PPIStmEng_ SPH
______ Heat Source PFIStmEng_SPT
& HRSG PPIStmEng_SPTL
& Feed Inlet FFIStmEng SFx
B & PPISmEng_HTL FFIStmEng_SsatP
& Gas Exhaust PPIStmEng_SsatT
& Gaslnlet FFIStmEng TFH
(F Performance PFPIStmEng_TPS
- [ Stearn Outlet PPIStmEng_TsatP =3
= (F Steam Turbine FPPIStmEng YFH
(F Exhaust PPIStmE hg_WPS
@ Performance PFIStmEng WPT
v Steam Inlet v PFIStmEng WVFTL
: PPIStmE ng_YsatP
FPIStmE ng_YsatT
I—»_- Transfers PRIStmE ng_<PH
tag o PPIStmE hg_x<P5
1 Librar
fitirary PPIStmS|_HPS
= Unit of Measure e | b FFIStmSI_HPT v

PPIStmEng_HPT1 Checked out ko \kpotter@pii.com at 9/3/2008 3:07:03 PM from KPOTTERPIL, Wersion: 1§1/1970 12:00:00 AM, Revision 0

THAT'S IT! Clicking the Attributes tab, we see that the function is working:

18 WG - P System Explorer
File:
’iDatabase %] Query Date - |0 Back |ﬂf Check In
PPIStmEng_HPT1

| General | Child Elements | Attibutes [Parts | ersion|

Edit  Wew Go  Help

Elements

Erwiranment
Feed Pipe
Feed Pump
- (7 Dizcharge
- (F Mator
- (F Performance
- (7 Suction
Flue Gas
Generator
Heat Source
HRSG
(F FeedInlet
- (7 PPIStmEng_HTL
- (F Gaz Exhaust
- (@ Gaz Inlet
- (F Performance
- (3 Steam Outlet
Steam Turbine
- (7 Exhaust
- (F Performance
Wi Steam Inlet
wid PPIStmEng HPT1

{J Elements

|2

by’

K7
L

v |#] | (3 NewElement + | e 4

- Search -

PPIStmEng_HPT1

2]

—++ Transfers

i iLibrary

i Unit of Measure

=] InputT
=1 OutputH

11046 °F
| 1495559 Btu/lbm

Data References - X
i by ] Caeaon g rnot;n:::diate\fariable
Mame: | InputP 3‘é| Pl Paint
Description: IPressureAbs | ‘?.‘lél Pl Point Aray
Configuration [temm; :él Table Lockup
Categories | | =
UoM: | psi |
Walue Type: Single
Wl | 2250 psi |

[1ata Reference: | Farmula e |

Settings... ]

A= MPressuredbs UOM=psi[a]

InputP
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The template automatically gets the inputs from the parent (Steam Inlet) element, and PI-ACE finds and
executes the function and assigns it to the Output attribute, which can then be set to write to a Pl Tag if
desired.

Included Functions:

PPIStmEng_TsatP Saturation Temperature in °F given Pressure in PSIA

PPIStmEng_HsatP Saturation Enthalpy in Btu/Ibm given Pressure in PSIA

PPIStmEng_SsatP Saturation Entropy in Btu/Ibm°R given Pressure in PSIA
PPIStmEng_VsatP Saturation Specific Volume in ft*3/lbm given Pressure in PSIA
PPIStmEng_PsatT Saturation Pressure in PSIA given Temperature in °F

PPIStmEng_HsatT Saturation Enthalpy in Btu/lbm given Temperature in °F
PPIStmEng_SsatT Saturation Entropy in Btu/Ibm°R given Temperature in °F
PPIStmEng_VsatT Saturation Specific Volume in ft*3/lbm given Temperature in °F
PPIStmEng_VPT Specific Volume in ft*3/lbm given Pressure in PSIA & Temperature in °F
PPIStmEng_VPTL Liquid Specific Volume in ft*3/lbm given Pressure in PSIA & Temperature in °F
PPIStmEng_VPH Specific Volume in ft*3/lbm given Pressure in PSIA & Enthalpy in Btu/lbm
PPIStmEng_VPS Specific Volume in ft*3/lbm given Pressure in PSIA & Entropy in Btu/Ilbm°R
PPIStmEng_HPT Enthalpy in Btu/lbm given Pressure in PSIA & Temperature in °F
PPIStmEng_HTL Liquid Enthalpy in Btu/lbm given Temperature in °F

PPIStmEng_HPS Enthalpy in Btu/lbm given Pressure in PSIA & Entropy in Btu/Ilbm°R
PPIStmEng_SPT Entropy in Btu/lbm°R given Pressure in PSIA & Temperature in °F
PPIStmEng_SPTL Liquid Entropy in Btu/lbm°R given Pressure in PSIA & Temperature in °F
PPIStmEng_SPH Entropy in Btu/lbm°R given Pressure in PSIA & Enthalpy in Btu/lbm
PPIStmEng_TPH Temperature in °F given Pressure in PSIA & Enthalpy in Btu/lbm
PPIStmEng_TPS Temperature in °F given Pressure in PSIA & Entropy in Btu/lbm°R
PPIStmEng_XPH Quiality fraction given Pressure in PSIA & Enthalpy in Btu/lbm
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PPIStmEng_XPS
PPIStmEng_HPX
PPIStmEng_SPX
PPIStmSI_TsatP
PPIStmSI_HsatP
PPIStmSI_SsatP
PPIStmSI_VsatP
PPIStmSI_PsatT
PPIStmSI_HsatT
PPIStmSI_SsatT
PPIStmSI_VsatT
PPIStmSI_VPT
PPIStmSI_VPTL
PPIStmSI_VPH
PPIStmSI_VPS
PPIStmSI_HPT
PPIStmSI_HTL
PPIStmSI_HPS
PPIStmSI_SPT
PPIStmSI_SPTL
PPIStmSI_SPH
PPIStmSI_TPH
PPIStmSI_TPS
PPIStmSI_XPH

PPIStmSI_XPS

Quiality fraction given Pressure in PSIA & Entropy in Btu/lbm°R
Enthalpy in Btu/lbm given Pressure in PSIA & Quality fraction

Entropy in Btu/lbm°R given Pressure in PSIA & Quality fraction
Saturation Temperature in °C given Pressure in kPa

Saturation Enthalpy in kJ/kg given Pressure in kPa

Saturation Entropy in kJ/kgK given Pressure in kPa

Saturation Specific Volume in ft*3/lbm given Pressure in kPa
Saturation Pressure in kPa given Temperature in °C

Saturation Enthalpy in kJ/kg given Temperature in °C

Saturation Entropy in kJ/kgK given Temperature in °C

Saturation Specific Volume in ft*3/lbm given Temperature in °C
Specific Volume in ftA3/lbm given Pressure in kPa & Temperature in °C
Liquid Specific Volume in ft*3/lbm given Pressure in kPa & Temperature in °C
Specific Volume in ftA3/lbm given Pressure in kPa & Enthalpy in kl/kg
Specific Volume in ftA3/lbm given Pressure in kPa & Entropy in kl/kgK
Enthalpy in ki/kg given Pressure in kPa & Temperature in °C

Liquid Enthalpy in ki/kg given Temperature in °C

Enthalpy in kJ/kg given Pressure in kPa & Entropy in kl/kgK

Entropy in kl/kgK given Pressure in kPa & Temperature in °C

Liquid Entropy in kl/kgK given Pressure in kPa & Temperature in °C
Entropy in ki/kgK given Pressure in kPa & Enthalpy in kl/kg
Temperature in °C given Pressure in kPa & Enthalpy in kJ/kg
Temperature in °C given Pressure in kPa & Entropy in kJ/kgK

Quiality fraction given Pressure in kPa & Enthalpy in ki/kg

Quiality fraction given Pressure in kPa & Entropy in kJ/kgK
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PPIStmSI_HPX Enthalpy in kJ/kg given Pressure in kPa & Quality fraction

PPIStmSI_SPX Entropy in ki/kgK given Pressure in kPa & Quality fraction
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