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INSTED 9.0 RELEASE NOTES

Release Features

INSTED Ver. 9.0

The latest version of INSTED (Ver. 9.0) includes the following bug fixes and enhancements to INSTED

8.3.1

Bug Fixes and Enhancements to Plate-Fin Sizing/Optimization Solver

e For the Plate-Fin module in INSTED 8.3.1, when Sizing and Optimization projects are executed,
some default bounds on the design parameters are hard-coded in the solver. However, it has
been found that default bounds might not be suitable, and could actually sometimes lead to
poor convergence of the Sizing/Optimization calculations. In INSTED 9.0, the following additional

parameters have been added to the GUI to allow you to set the bounds.
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The interface to help you accomplish this task is shown below.

Minimum total number of plates
Min. / max.
Min. / max.
Min. / max.
Min. / max.
Min. / max.
Min. / max.
Min. / max.
Min. / max.

hot side plate spacing

cold side plate spacing

hot side fin pitch

cold side fin pitch

hot side fin offset pitch / wavelength
cold side fin offset pitch / wavelength
hot side fin wave amplitude

cold side fin wave amplitude

Min Number of Plates = 4
Max Hot Plate Spacing = 0.05
Min Hot Plate Spacing = 584
Max Cold Plate Spacing = 0.05
Min Cold Plate Spacing = 5e-4
Max Hot Fin Pitch = 01
Min Hot Fin Pitch = 2e-4
Max Cold Fin Pitch = 0.1
Min Cold Fin Pitch = 2e-4
Max Hot Fin Offset Pitch / Wavelength = 0.4
Min Hot Fin Offset Pitch / Wavelength = 8.e-4
Max Cold Fin Offset Pitch / Wavelength = 0.4

Min Cold Fin Offset Pitch / Wavelength = 8.e-4

Max Hot Fin Wave Amplitude = 0.05
Min Hot Fin Wave Amplitude = 1e4
Max Cold Fin Wave Amplitude = 0.05
Min Cold Fin Wave Amplitude = 1le4
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e InINSTED 9.0, a new “Edit” button has been added to allow you to set the bounds on the design
parameters around their original values in a reference project.

Max Number of Plates = 1000

Min Number of Plates = 4

Max Hot Plate Spacing = 0.05 m v

Min Hot Plate Spacing = 5e4 m v

Max Cold Plate Spacing = 0.05 m v v

Algorithm Parameters:

Population Size Level of GA = 2 v 2]

Default | Edit ! Back |}

Note that the “Edit’ button is only available when a reference project is used

After clicking the “Edit” button, the following dialog box comes up to allow you to set the
bounds on the design parameters. The options are:

» Same as in the reference project
» + percentage (%) of the values in the reference project

Change Bounds ... x

r— Change Bounds based on Reference Project

Change
bounds to:

Same as in the reference project ¥

Same as in the reference project
+10% from the reference project
+20%
+30%
+40%
+50%
+60%
£70%
+80%
190%
e J

L A

lnom saar srara smacae = woaoa

Note that the dialog box also allows you to set bounds on specific parameters (plate size,
number of plates, flow rate, fin geometries) and on specific streams (hot and cold, hot only, cold
only). The interface to accomplish this is shown below:
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Change Bounds ... x

r— Change Bounds based on Reference Project

Change

Same as in the reference project v
bounds to:

#| Plate height & width?

| Total number of plates?
| Mass flow rate?

#| Fin geometries?

For: hot&cold ¥

| Apply | | Close |

Bug Fixes in INSTED Ul

e In INSTED 8.3.1, if User-Defined Fin data is used, the settings of the original fin geometries
would be overridden and would not be used in the rating calculations anymore. However, when
the calculation results are exported to a downloadable Excel file, the original fin geometries are
still exported. (Note that results are not affected by this error.) This bug has been fixed in
INSTED 9.0.

e In INSTED 8.3.1, the fin height shown in the Multiple Rating results is wrong because an
additional fin thickness has been inadvertently added to fin height. (Note that this error did not
affect the calculated results.) However, this bug has been fixed in INSTED 9.0.

e In INSTED 8.3.1, the fonts in some Unit selection boxes are not correctly displayed, as shown
below.

Plate Conductivity: btu/(h2DZ-fOCC-F) ¥
W/(mZZZK)
btw/(hO2D-fZ32-°F)

Plate Density:

This bug has been fixed in INSTED 9.0.

Enhancement for INSTED Ul

e In previous versions of INSTED, the term “Fin Height” used across the GUI appeared to confuse
some users. To illustrate this issue, we use the rectangular fin below as an example.

Although the term “Fin Height” used in INSTED means the value of h’, some users confused h
with h’, using h as the input for fin height, and interpreted the output fin height as h. To resolve
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this issue the term “fin height” has been replaced with “plate spacing” in all its occurrences in
the input/output of the Plate-Fin module. The various occurrences are shown below.

Fin Geometry setting:

I1l. Fin Properties:
IPIate Spacing (h'): 0.0057 m v I
Fin Thickness (t): 1.5e-4 m v
Fin Pitch (p): 0.002 m v
Rating Calculation results:
Fin Shape: rectangular
Fin Profile: plain
Fin Efficiency 0.775128146
Plate Spacing: 0.0057 m v
Fin Pitch: 0.002 m v
Fin Thickness: 1.5¢-4 m v
Flow Length: 09 m v
Flow Width: 1.8 m ¥
Downloadable Excel file:
Hot Side
Type N-Fin or H t-fin lor A 2a dh Ac A
Channel | (Plate
Spacing)
[ [1/m] | [m] [m] [m] [m] [m] [m?] [m?]
|rectangular/pla 500f 0.0057| 0.0002 0.0028| 1.3861 243|r

Multiple Rating control parameters:

11l. Choose an Input Variable to Vary:

Hot Flow Flowrate v - D
a

Plate Length
Plate Width
Plate Thickness

Hot Flow Plate Spacing

Cold Flow Plate Spacing ax.
Hot Flow Fin Pitch
Cold Flow Fin Pitch
Hot Flow Fin Thickness
Cold Flow Fin Thickness
Hot Flow Fin Offset Pitch
Cold Flow Fin Offset Pitch
Hot Flow Fin Wavelength

Cold Flow Fin Wavelength Load I cl

== Hot Flow Fin Wave Amplitude
Cold Flow Fin Wave Amplitude
Plate Conductivity
Hot Flow Fin Conductivity
Cold Flow Fin Conductivity
Hot Flow Passages
Cold Flow Passages

kals v

data?

TTC Technologies, Inc. Page 5



http://www.ttctech.com/

INSTED 9.0 RELEASE NOTES

Sizing/Optimization bounds on design parameters:

Max Hot Plate Spacing = 0.05 m v
Min Hot Plate Spacing = 5e-4 m v
Max Cold Plate Spacing = 0.05 m v
Min Cold Plate Spacing = b5.e4 m v

Enhancement to INSTED Ul

e |In previous versions of INSTED, the thermal conductivity and density for Plate, Fin A, and Fin B
have to be entered separately. However, the same solid material could be used for both the
plate and the fins and user may not like to enter the same data more than once. In INSTED 9.0,
when setting the thermal properties of fins, you should click the “ &” button to see an
additional dialog box where you can optionally ask to enter the same fin thermal conductivity
and density as for plates. The GUI is shown below.

I. Fin Shape (Frontal):

Rectangular ¥

II. Fin Profile (Flow Direction): R e —

| Which data to use?

1Il. Fin Properties:

i INSTED Database

i e m ¥
Plate Spacing (h}: b 1 I Same Values as the Plates I
Fin Thickness (t): m v
Fin Pitch (p): m v [ OK Cancel
1
Fin Conductivity: Wi(m-K)

Fin Density:

-!I

e In previous versions of INSTED, the Plate-Fin Multiple Rating module allows “Plate Conductivity”,
“Hot Stream Fin Conductivity”, and “Cold Stream Fin Conductivity” to be incrementally, but
independently, varied within in a range. In INSTED 9.0, a new control parameter “Solid
Conductivity” is added to allow Plate, Hot Fin, and Cold Fin thermal conductivity to have the
same value and be incrementally and simultaneously changed within a range. The GUI for
accessing this capability is shown below.
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I. Project Name:

1l. Choose a Rating Project:

1ll. Choose an Input Variable to Vary:

Hot Flow Flowrate v T
Plate Width - = ~

s

Plate Thickness

Hot Flow Plate Spacing
Cold Flow Plate Spacing
Hot Flow Fin Pitch €
Cold Flow Fin Pitch kys ¥
Hot Flow Fin Thickness

Cold Flow Fin Thickness

Hot Flow Fin Offset Pitch

Cold Flow Fin Offset Pitch ata?

Hot Flow Fin Wavelength

Cold Flow Fin Wavelength

Hot Flow Fin Wave Amplitude Load )] Close | Compute '

™ Cold Flow Fin Wave Amplitude
Plate Conductivity

Hot Flow Fin Conductivity
Cold Flow Fin Conductivi

All Solids Conductivity

Hot Flow Passages
Cold Flow Passages -
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