Thermoflow’s User-Defined
Component (UDC)

Creating, using, and distributing a
THERMOFLEX component (icon) to
run your calculation code
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UDC: Who, What, Where, When, & Why

* Who: OEMs, R&D, IP Developers, Tinkerers

 What: system to create & use your own code &
methodology in our modeling environment

* Where: THERMOFLEX- fully flexible modeling environment
with > 220 standard built-in components handling 7 fluid

types
e When: THERMOFLEX since 1995, UDC since 2004

 Why: Model systems built with widely-accepted, proven,
robust components in commercially-available and widely-
used modeling environment, including your code.
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UDC: Overview
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Component Author — TFX Build Steps

* Defineicon’s shell (image & nodes) so THERMOFLEX knows how to connect
your component into a network and it has a visage

* Define inputs so the user can edit parameters needed by your model

* Define outputs that will be returned to the user so s/he knows how the
calculation turned out

 Define messages (error, warning, advisory, or remarks) so your code can
communicate with the user

 Add your code to the automatically-generated Excel workbook or to the
template FORTRAN project. (EXE’s can be built in any language).

* Test, fix, test, fix, ... so the component is robust and useful

» Distribute UDC files - (model.myc, model.xIsx/model.exe, any required
datafiles used by the component) to THERMOFLEX users.
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Component sers — How To

* Acquire UDC file package (model.myc,
model.xIsx/model.exe, any required datafiles
used by the component)

* Place UDC file package in your MyComponents
folder

e Start THERMOFLEX - all UDC models are listed
under My Components tab of the icon bar

* Use like any other built-in THERMOFLEX
component to create system models
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TFX<> UDE Information Flow

Heat input, aux kW consumed

Ambient
grid frequency _

Fluid data (to/from)
TFX network via
node connections

Gross kW produced, Heat rejected,
Heat to process, Leakage
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Demo Model = Basic Fuel Cell (at design)

Power Out

Useful Heat Out

Waste Heat Out

QFUEL,,,, = kW / EFF,,,

Mfuel = QFUEL,,, / LHV

Qrecovered = (QFUEL,,, - kW) * FRACgecover
Qrejected = (QFUEL,,, - kW) * (1 — FRACxecover)

Ino sed an|4
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Start THERMOFLEX
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UDC Author — Getting Started
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UDC Author = 'Node Details
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Nodes

Name — for menus, lists, etc.

 Network Handling:

Massflow Priority

Pressure Priority

*" Priority iz zet by network, and propagates through component to a conjugate node

Select conjugate node for pregzzure priority propagation
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UDC Authdr = omponent Inputs

lcon & Connechions ] Inputs ] Outputs ]

Define the izolated inputs used by vour component. Thesze are editable by the user and only meaningful to vour component. These inp
relesvant to the rest of the THERMOFLEX networl:,

Mumber of izolated inputz|4 Highlight cell of 'lUnits Selection' and right click to select unit
#t [Input Units [Yalue |Units Selection Mative Unitz | HNative Yalue

1 |Electnc power output kwS (100 Fower #1 A 100

& | LHY electnc efficiency et 40 Percent #1 & 40

3 |Recoverable heat percentage = a0 Fercent #1 Az el

4 [ Coolant termperature rize Temperature difference 45

Inputs
 What these are (isolated)

 What these are not (inter-
related)

* Description

* Units (native vs. current)
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#UDC Author — Component Outputs

lzon & Connechions ] Irputs ] Outputs

Define the izolated ouputz computed by vour component. These resultz are meaningful to ugers of pour component and waill
calculation. These outputz are nob relessant to the rest of the THERMOFLEX netwark., which are handled separately.

Mumber of izolated outputs |3 Highlight cell of "IUnits Selection' and right click to select
ft | Output Unitz |Yalue |Unitz Selection |Mative Unitz | Native Yalue

1 [Heat rejected to cooling stream | BTUMs (O Heat transter BTU/z 1]

2 [Heat rejected to environment BTz |0 Heat transfer BTU/z 1]

3 | Total weight ton |0 Mass, big #1 Outputs

* What these are (isolated)

* What these are not (inter-
related)

* Description
* Units (native vs. current)

* Whatever is defined is
included in ‘Component

V4
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#UDC Autﬁor — Component Messages

lcon & Connechions ] [ripLts ] Outputs ] Meszages

Define the izolated meszages that may be raized by your component az a result of the calculation. Theze messages are under your cantrol and are in
THERMOFLE s owerall mezzage list. *rou may raise a remark, advizan, warning, or emar depending on the geverity of the izzue pou want bo commn

Murnber of messages your companent may raize| 1

I #t |Messages

LHY electnc efficiency waz cutaff

Messages
* What these are (isolated)

* What these are not (inter-
related, ie. not overall HBE)

* Description
e Severity (set in code)

* Presented in TFX message

stream as for all other
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lcon # Connections ]
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UDC Author —
)

" Component calculation uzes a compiled executable program

f* Comporent calculation iz done in an Excel work book

E
] Meszages ] Computation File

Executable file

Create and zave a new componeht
calculation workbook,

Update exizting component
calculation workbook,

Calculation warkbook, file

| Dizplay Excel workbook during computation

W_users,

ine “"Guts 1”

Calculation
e Excel versus .EXE

e At each loop:

* TFX sets inputs (native
units)

* TFX runs your program
& waits

 TFX reads outputs
(native units)
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