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. From data points to decisions:

" ° Advanced scatter plot analysis
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Housekeeping

NS

_ Recording and
Use Question Box! Handout will be

provided!

Listen Only
Mode

Online training includes exercises.
You may log in to your own TrendMiner account using Firefox or Chrome if
possible.
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GoTo Webinar — Question box & handout

@) GoToWebinar | GoToWebinar 41 X +

HH Apps LogMeln

Waiting to view Liz Davis's screen.

= o

C @ app.gotowebinar.com/indexhtml#311378419/1205308145121961230/6005855076829420560 * Bo0E ¢ e & @ & » =
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Questions
(a) @ ——
Q: How long will this webinar be?

(b) )

A: This webinar will be an hour

long.

Question box

(d)

Who is presenting today?

© 2024-2026 TrendMiner. All rights reserved.
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Do you need a training account?

@ TrendHub Q, Search tags & attributes Home  View  Work organizer Monitori
‘ TAGS & ATTRIBUTES «~* Statistics @ Compare layers B Newview - Unsaved changes
- ACTIVE e Brussels +

\3/ TM_day_Europe_Brussels
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Toggle fullscreen
Account management
User preferences
Start new session in
Start new session

Log out

tasha

new tab

(1] (2) @ You can complete
I this training with your own
account.

TrendMiner version

«—— (1] Version 2025.R3 or newer
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(2] After clicking on "ALL", your data will be available until
at least 01.01.2024.

© 2024-2026 TrendMiner. All rights reserved.

X If one of the requirements is
not met, ask for an account in
the question box.
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Personal introduction

Kevin Li, Data Analytics Engineer

» Support customers reaching value with self-service analytics
« Tackling more advanced use cases
» Support users in their analytics journey

@) Trend\Viner

POLL abOUt the UserS: How can we help you today?
What is your current level of TrendMiner knowledge?
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Today's goals

1. Scatter plots introduction

. Application Enhancements

2. Exercise 1 — Operating area analysis: Detecting heat exchanger fouling
. |dentify operational areas with and without fouling using flow pump and differential pressure tags
. Search for time ranges outside the defined operating area and set up a monitor

3. Exercise 2 — Regression lines and limit curves for heat exchanger analysis
. Use two heat exchanger tags to create a scatter plot view

. Configure regression type and draw lower and upper limit curves

4. TrendMiner solution

. Take your analysis one step further — Automated operating area monitoring

© 2024-2026 TrendMiner. All rights reserved.
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Scatter plots

Application Enhancements

« 2025.R2: Upgrades in terms of data resolution, regression options and reference lines
« 2025.R3: Extended coloring options

(& TrendHuo Q Search tags &attributes Home  View  Workorganizer Monitoring° a Q Jeroen @ TrendHub Q Search tags & attributes Home  View  Workorganizer  Monitoring 7] A e Christina ~
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B o (L W b a5 T LENRARR i 3 41 O TV st
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Operating area analysis: Detecting heat exchanger fouling

Background:

Heat exchanger performance can degrade over time
due to fouling, which causes measurable shifts in key
process variables such as flow rate and differential
pressure.

By analyzing the relationship between these variables,
distinct operational areas — before and after cleaning

— become visible, enabling a data-driven approach to

condition monitoring.

Goals:

Define a normal operating area based on a clean
reference period and search for time ranges that fall
outside this boundary.

Set up a saved search and monitor to automatically
detect future deviations from the expected operating
behavior.

© 2024-2026 TrendMiner. All rights reserved.
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Operating area analysis: Detecting heat exchanger fouling

1.|Load tags TM5-HEX-XI0620

TM5-HEX-F10620

TM5-HEX-PDI0620
2.| Set custom context chart 3/20/2024 | 12:00:00 AM — 6/19/2024 | 12:00:00 AM
3.| Set focus chart 4/21/2024 | 12:00:00 AM — 4/28/2024 | 12:00:00 AM
4.| Switch focus chart type Select chart type: Scatter

Select the scatter plot of flow and differential pressure — Notice the two operating
zones that exist for the process.

5.| Set focus chart

4/25/2024 1 12:00:00 AM — 4/28/2024 | 12:00:00 AM

6.| Draw area

Draw area around operating area (single click to start, double click to stop drawing)

7.| Perform an operating area Region Qutside the drawn area
search Minimum duration | 12 hours (12h)
8. [ Analyze search results Add layers

9.| Save the search

As “Heat exchanger fouling”

10.

Enable a monitor

Monitor future non ideal operating conditions based on saved search

© 2024-2026 TrendMiner. All rights reserved.
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Operating area analysis: Detecting heat exchanger fouling

You have the option to customize your layers

Pro tip @

Customize layers
N  Youcan edit your layers here

Home

Compare mode

i Compare all layers ]

Base vs therest

Compare all layers

Start 4/25/2024 12:00:00 AM
End 4/28/2024 12:00:00 AM
B #2F8400

© 2024-2026 TrendMiner. All rights reserved.

Layer

Start
End

W #F700FF

View

3/22/20248:33:00 AM
3/25/2024.8:33:00 AM

Woark organizer

Monitoring

Base layer I@ Multi layer “

Enable markers

Layer

Start 3/21/2024 10:45:00 AM
End 3/24/2024 10:45:00 AM
W #FFas00

Cancel Apply changes

Customize layers I H

‘ Customize layers
v

‘You can edit your layers here

Compare mode

Compare all layers

Layer

Start 4/25/2024 12:00:00 AM
End

Il #2rsa00

CE—
[oce R

Pentagon
Square
Triangle Up
Triangle Down
Triangle Right
Triangle Left

Diamond

Layer

Start
End

W #r7o0FF

Pentagon

3/22/2024 8:33:00 AM
3/25/2024 8:33-00 AM

Layer
Start 3/21/2024 10:45:00 AM
End 3/24/2024 10:45:00 AM
Il #Frasoo
Square

Cancel Apply changes
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Regression lines and limit curves for heat exchanger analysis

Background:

« Heat exchangers involve multiple interdependent
process variables (e.g., temperatures, flow rates,
pressures) that are best understood in relation to
each other rather than over time alone.

« TrendMiner's scatter plot view allows engineers to
visualize correlations between two tags, making it
easier to detect deviations from expected operating -
behavior.

@ TM5-HEX-PDI0620

761 . cvnempennn e

“ .: '...\.- .
Goals: o] ¥
213 40 60 80 100 1187

« Create a scatter plot view using heat exchangertags | _ . oosesetsemer d r-085 r-08% towerime v pperime v & Tsroexoez -
and configure the regression type.

« Define normal operating boundaries by drawing
lower and upper limit curves in the Scatter view.

15 © 2024-2026 TrendMiner. All rights reserved. @ TrendMiner



Regression lines and limit curves for heat exchanger analysis

1.| Continue from exercise 1 Remove TM5-HEX-FI0620
2.| Set focus chart 3/20/2024 | 12:00:00 AM — 6/19/2024 | 12:00:00 AM
3. | Switch focus chart type Select chart type: Scatter

Make sure TM5-HEX-XI0620 is set as the x-axis

4.| Change scatter regression type | Type Polynomial

Degree |2
5.| Draw curves Formula: -1.3 - 0.015x + 4.4e-4x"2 Description: “Lower limit’ Color: Red
6. Add regression lines You can copy the formula and adjust the intercept (e.g., -0.5 instead of -1.3) oradd a

value (e.g., +1).

7.| Save the view As “Relational view heat exchanger variables”

© 2024-2026 TrendMiner. All rights reserved. @ TrendMiner
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2 Multilayer . Color by time ~

Regression lines and limit curves for heat exchanger analysis
Regression line types and coloring options

{4 Multiscatter |+ Single scatter Drawarea  Drawcurve € Baselayer € Multilayer I - Color by time ~ I a

1
- s
n @ TMS5-HEX-PDI0620 +
P ro tl p N - 761 o cneimmoprnrie, vt Color by [ Time }
’ “

None

Grid lines

Correlation

888 g

Histograms 3

213 40 60 80 100 1187
Chart label Alias y=-0.668-0.025x + 5.419e-4x*2 [ R*=0.852 r=0.896 Lowerlimit v  Upperlimit ® TM5-HEX-XI0620 +
Single scatter regression 5 Multi scatter Single scatter Drawarea  Draw curve € Baselayer € Multilayer I . Color by tag ~ I n
Type Polynomial @ TMS5-HEX-PDI0620 ~

761 o cnsimmmprnyie, v e Color by Tag
Degree None '
Linear &1 Tag name TM5-HEX-FI0620

Set y-intercept to zerp

Logarithmic 4 : Coloring Gradient —
g
s ap® dient
Polynomial -

Conditions

N
h

100
Power

Exponential

213 40 60 80 100 1187

y=-0.668-0.025x +5.419e-4x*2 [ R*=0.852 r=0.896 Lowerlimit v Upper limit v © TM5-HEX-XI0620 ~
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Automated operating area monitoring

Automate cross-asset rollout of operating zone detection

- |deal operating zones o e
« Energy efficiency -
*  Pump curve specifications °
« Condition-based maintenance o
« Energy efficiency
* Failure prevention o

« Drift detection

« Sensor drift
» Setpoint deviations

© 2024-2026 TrendMiner. All rights reserved.
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Wrap-up

@ TM5-HEX-PDI0620

= Define normal
operating areas and
search for
deviations

=  Automate detection
with a saved search
and monitor

254

@ TM5-HEX-PDI0620

-154 764 o sne ey, oo
T T T T ‘ N

= Visualize tag

correlations in a
scatter plot

» Define expected
behavior using
regression lines and
limit curves

213 40 60 80 100 1187

y=-0.668-0.025x + 5.419e-4x*2 @ R*=0.852 r=0.896 Lowerlimit v Upper limit v © TM5-HEX-XI0620 ~
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TRENDLAB 2026
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Europe Americas
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Registration Link:



https://community.trendminer.com/p/trendlab

Do you want to learn more?

Intermediate Guides & Live Training Webinars

Here you can find the Intermediate Here you can find all Live Training Webinars from
Guides: the past years:

Live trainings -
English

Intermediate Guides

In this section

Get your process statistics (Int)
Detect, warn & contextualize anomalies and process events (Int)
Create your actionable dashboard (Int)

A Mastering Tag Types in TrendMi... Value Based Searches — Tips &... Advanced Formulas
Trouble shooting (Int)
Create your own KPIs and Variables (Int)
https://usergquide.trendminer.com/en/intermediate-quides.html https://vimeo.com/showcase/8476721

23 © 2024-2026 TrendMiner. All rights reserved. @ TrendMiner


https://vimeo.com/showcase/8476721
https://vimeo.com/showcase/8476721
https://userguide.trendminer.com/en/intermediate-guides.html
https://userguide.trendminer.com/en/intermediate-guides.html
https://userguide.trendminer.com/en/intermediate-guides.html
https://userguide.trendminer.com/en/intermediate-guides.html
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Create your account now: https://community.trendminer.com

Share your Product Ideas or Visit Events to see upcoming

vote for other ideas e\ ﬁ webinars and trainings

@TrendMiner Communityv  Productldeas News Events Groups TrendLab B

Welcome to the TrendMiner Community! New here? Sign up in
seconds. Already a
Use the search bar to Q ‘ member? Just log in!

discover contents,
answers, and
discussions

2 * ’ £ .
[_\ Ask a Question Share an Idea Join Events Provide Feedback Check Use Cases

Post your questions in
the Community and

Recently active Categories Unanswered questions Content by Role
get answers from —_— /-\

a 5
eXpertS and peers! Q Shams92 Pioneer - Asked in Questions & Answers B TrendMiner User
© Re-sync context items in bulk @ 4 Admin /IT Select your role to
Hello, we are working on a use case where we would like do do a re-sync of historic items for a ol discover the most

longer period. To go via the interface for such a long time or performing a full historic sync don't...
relevant resources

&0 ©®15 M2 (® 4hoursago o
> and insights

Project Manager

24 © 2024-2026 TrendMiner. All rights reserved. @ TrendMiner


https://community.trendminer.com/

Thank you for your
attention
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