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Introduction

This document is the detailed documentation of the wastewater simulation software Sumo22.1. The
following chapters are screenshots of the wiki page of Sumo22.1 from April of 2024. The following link
is continuously updated to the latest released version of Sumo:

Dynamita’s Sumo Wiki page

The Technical reference chapters are focusing on the process models and units describing the
processes in detail and showing all the available functions for building your project using the standard
library.

The Advanced User topics provide information for users to make every day’s work more efficient,
meanwhile the Developers topics are useful for users developing custom models and writing custom
code.

The Digital Twin Toolkit chapter gives a programming overview of the possibilities of Sumolator.
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1) whats-new

What's new

This document summarizes the new features and improvements in Sumo releases compared to previous versions.

Sumo 22.1

New process model features

Nitrification inhibition in HPO model improvements

New and improved process units

» New "fixed DO” aeration option in bioreactors (simulations are faster but the fixed DO model does not
consider blower limitations or DO carry over)

» Minimum air flow requirement introduced (in case mixing is to be maintained in anoxic zones by airflow)

» Catchments and Rivers extended with sewer and river flow dividers, urban catchment extended with
removal fractions for outgoing mass flows

» Minor fixes in THR, Primary settler, Pond and Granular SBR models

Tools

Easier switch controller setup (using a direct parameter to set up the effective range/strictness of the switch,
instead of slope)

New interface features

» Faster navigation among output tabs, dropdown list for selection
» Faster loading and display of dynamic input tables

» Improved custom code handling (“Save for support” command changed to “Save with custom code”; the
user can specify which custom process code files to ship with the project when saving and which ones to
import when opening)

» Improved Add-on installer (available from the menu)

» Model continuity checker included (available from the menu)
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Sumo 22

New process model features

Sumo 22 contains major additions and improvements:

>

> Integrated Urban Water System (IUWS) library — enabling user to handle sewers, plant, river in the same

>

>

>

A module to perform scope 1 and 2 Carbon Footprint calculations and database

configuration
Faster, more realistic, and stable bio-P model (PAOs and GAOs as carbon storing organisms, CASTOs)
Improved dynamic alpha model — more accurate OTR prediction

Aluminum addition

New and improved process units

>

>

>

>

Reverse Osmosis

3™ generation pond model with algae state variable

More chemical dose options

Primary effluent input and tool with typical fractions
Preferential inorganic removal in primaries

SVI-based settling parameter input option in layered clarifiers
Flexible SBR — any cycle/phase setup can be entered
Improved P recovery unit

A number of new examples are also provided

Significant MABR improvements

Tools

>

» Online raw data cleaning (dDesk, dDock from Primodal - separate products that can be interfaced with

Much improved and battle-hardened Digital Twin Toolkit (for additional fee)

Sumo)

New Sumo tools

>

>

>

>

Primary effluent fractionation tool
Industrial COD fraction converter
Switch controller

Vesilind settling tool

Documentation

>

Updated Manuals

https://wiki.dynamita.com/en/whats-new
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» Technical Reference
» Dynamita Wiki - In addition to the pdf versions of Manuals

» XML debugger description in Wiki — useful interactive debug feature for custom code

New interface features

» Professionally redesigned graphics

» Automated mass flow displays on pipes

» New Calculators: Sum, Ratio and Advanced ratio

» New Statistic tools: Run-based and cycle-based Totalizers, Noise

» Mapping tool: target parameter will dynamically follow source

» Factory library should not be edited — custom code should go to My Process Code

» Sumo 22 is compatible with Sumo 21 configurations in most cases (depending on the level of
customization)

» Sumo 22 will be available in the Korean, Chinese, Japanese, Spanish, German, Turkish and Vietnamese
languages after the initial English release

» There are several usability improvements and fixes

Add-ons available for this release

» Realistic simulation of carrier movement in an MBBR plug-flow zone (mobile carrier) and the Wanner-
Reichert biofilm model

» Sewer trunk and odor model (iron and nitrate addition for odor control)

The Add-ons are available from the Products [0 page.

Known issues with Sumo 22.0.0

» Don't use “Overwrite all initial conditions with current values” from the Advanced menu on projects built
with biofilm units — Fixed in 22.1.0

» For Boolean parameter inputs (e.g. SRT control), text entries are not accepted. Just type 0 for FALSE and 1
for TRUE — Fixed in 22.1.0

» When modeling HPO systems, the low pH limit needs to be raised to inhibit nitrification, as there is a lot of
bicarbonate (substrate) available even at lower pH values — Fixed in 22.1.0

Sumo 21

New process model features

Sumo 21 contains major additions and improvements:

» Energy (pumps, blowers, CHP, biogas tank, fixed consumers...)

https://wiki.dynamita.com/en/whats-new
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» Cost (electricity, chemicals, product sales, disposal fees)

» Faster, more realistic and stable bio-P model (PAOs and GAOs as carbon storing organisms)
» Greenhouse gas model

» Dynamically predicted alpha factor depending on loading

» Prediction of sludge dewaterability

» AOR calculation

New process units

» UASB

» BAF

» HPO

» Pond - lagoon

» P recovery units

» Sludge input units

» Advanced oxidation unit

» A number of new examples are also provided

Tools

Digital Twin Toolkit (for additional fee) connecting to plant hardware, realtime run, cloud-based run, distributed
computing, custom interface option, etc.

New Sumo tools

v

Aeration (SOTE) Tool

» Industrial COD fraction converter
» PD Blower Tool

» Turbo Blower Tool

» CF Pump Tool

» Power Tariff Tool

» Noise generator

» Totalizer

Documentation

Extended Sumo FAQ, User Manual, Quick Tutorial, The Book of SumoSlang and new Technical Reference

New interface features

> Numerical solvers were much improved (all corners: pH, loops, steady-state, dynamics)
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» Controllers can be used in PFR units connecting to individual zones

» Sumo 21 is compatible with Sumo 19 configurations in most cases (depending on the level of
customization)

» Sumo continues to be open process source based, but can be delivered with encrypted process library (i.e.
in case a user provides a proprietary model to clients)

» Sumo 21 will be available in the Korean, Chinese, Japanese, Spanish, German and Turkish languages

» There are several usability improvements and fixes

Add-ons available for this release

» Realistic simulation of carrier movement in an MBBR plug-flow zone (mobile carrier) and the Wanner-
Reichert biofilm model

» Sewer trunk and odor model (iron and nitrate addition for odor control)

The Add-ons are available from the Products [© page.

Known issues with Sumo 21.0.2

» If a model, implemented in Sumo 19, containing SRT controller(s) is loaded into Sumo21, the SRT controller
has to be manually activated

Sumo 19

New process model features

Sumo 19 contains whole-plant biokinetic models with major improvements:

v

Calibrated for carbon capture in high rate processes (A-stages as low as 3-hour SRT)

» New bio-P model for much wider application range (S2EBPR, deep ORP conditions)

v

Detailed sulfur reactions and sulfur-iron interactions in whole plant models

> Aluminium, iron and polymer addition

Aeration calculations were significantly extended to include several types of fine and course bubble equipment
as well as mechanical aeration. Surface DO intrusion in taken into account in all (e.g. anoxic) reactors

New process units

» Trickling filters

» Aerobic granular sludge
» MABR

» BOD influent

» Sand filter

» DAF

https://wiki.dynamita.com/en/whats-new 517
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» Grease trap

» Plug-flow reactors with unlimited number of zones, feed, recycle and internal recycle options

v

Extended chemicals for pH control and flocculation

» A number of new examples are provided

New utilities

» The steady-state solver has been corrected and finalized (Never-To-Fail© Dynamita exclusive)

» Controllers are now included in the Sumo 19 base package: Timer based on-off, ratio feed-forward,
deadband, P, PI, PID, cascade, SRT and DO controllers

» New tools are included: Scenarios (save several operating conditions in the same file), moving average,
aeration tool

» SBRs calculate reactor SRT automatically
» Extended Sumo FAQ, Manual, Quick Tutorial, The Book of SumoSlang and Technical Reference

» ExcellO — Customizable operator interface — Your own plant model for operational scenarios

New interface features

Scenarios can be created within one simulation - i.e. winter and summer conditions both can be saved in the
same configuration and run by selecting the required condition. There is no need to create copies of the same
configuration containing different sets of parameters, therefore updating the plant model becomes centralized
and much easier to manage.

Saving state variables: Any simulation condition can be named, saved, and reloaded later. Concentrations can
be copied from one effluent to an influent (i.e. sidestream model to mainstream model) or to a reactor content.

Sumo 19 is compatible with Sumo16 configurations in most cases (depending on the level of customization).

Sumo continues to be open process source based, but from Sumo19 can be delivered with encrypted process
library (i.e. in case a user provides a proprietary model to clients).

Sumo 19 will be available in the Korean, Chinese, Japanese, Spanish and Turkish languages.

There are several usability improvements and fixes.

Add-ons available for this release

» Realistic simulation of carrier movement in an MBBR plug-flow zone (mobile carrier) and the Wanner-
Reichert biofilm model

» Sewer trunk and odor model (iron and nitrate addition for odor control)

» Sensitivity analysis (using Python scripts — Python knowledge required)

The Add-ons are available from the Products [/ page.

Known issues with Sumo 19.2
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» Configurations developed in Sumo 16 should update automatically and will work in the release version - if
this is not the case, we provide an update service for our customers. Predictions may change slightly as
the models have been improved since the release of Sumo 16.

» Dynamic data tables must always have an entry att = 0.

» Not all features of the software are covered by prebuilt examples. Please contact us [0 if you need a
specific example configuration.

» As with any complex software, it is good practice to save often. In case of unexpected behavior please
contact us [ . It often helps to Exit Sumo, restart it and reload the model. Sumo will inform you if an
Autosave (saved every five minutes by default) is available.

Powered by Wiki.js
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Why choose Sumo22 | Dynamita Wiki

The Sumo®© full featured - Wastewater Process Simulator

The new Sumo22' is out with significant improvements. Comes with IUWS (urban catchment and river
models), scope 1 and 2 Carbon Foot Print, primary effluent input, RO, new pond model, flexible SBR, SVI

input, updated industry-leading bio-P and dynamic alpha prediction. Fast Never-To-Fail® steady-state solver,

easy scenario handling, and a ton of other new features.
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» Most extensive calibrated model library for traditional and advanced wastewater resource recovery
processes, GHG, carbon footprint, integrated urban water system

» Supported by the largest? wastewater simulation company round the clock

> Sumo is the only open process source commercial simulator? (coded in Excel tabular format in

SumosSlang™)

> Virtually unlimited activated sludge/anaerobic digester/sidestream treatment configurations available®

» Only simulator that allows complete flexibility to build your own models or modify any models in Sumo

‘@am river stretch

» Integrated steady-state and dynamic simulations, 2-way link to Excel or other programs, popups, sticky
notes, undo, Book of SumoSlang, extended documentation. Available soon in Korean, Chinese, Japanese,
Spanish, Turkish, German and Vietnamese languages

Fast! Very fast! Ask for more details: www.dynamita.com [ or info@dynamita.com

Technical specifications

Biokinetic/chemical models

Sumo models (Dynamita in-house
researched/developed)

https://wiki.dynamita.com/en/why-choose-sumo22

Process units/configurations

Easy, flexible influent
specification

Strong points

Easiest software to get up to
speed with
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» Sludge production and oxygen uptake
» One step nitrification/denitrification

» Two step nitrification/denitrification,
anammox

» High-rate process, flocculation

» Industry leading Bio-P with PAOs
GAOs (for S2EBPR as well)

» Fermentation, anaerobic digestion

» Sulfur
oxidation/reduction/precipitation

» Chemical P removal (iron/alum)

» Struvite and other precipitates,
nutrient recovery

> Greenhouse gases

» Methanol dosing

» Aeration

» pH, alkalinity

» Gas transfer, stripping

» Controllers (DO, SRT, timer, on-off,
ratio, PID)

» Dynamic alpha prediction

» Sludge dewaterability prediction

Museum models

v

ASM1

v

ASM2d (original or with TUD bio-P)

v

ASM3 (w/wo bio-P)
Barker-Dold

v

v

ADM1
Other models

» UCTPHO+ (UCT)
Your own models

» Model editor/automated mass
balance check

» Dedicated process
engineering/research support

https://wiki.dynamita.com/en/why-choose-sumo22
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Reactors

» All types of activated
sludge reactors (CSTRs,
PFRs, oxidation ditches,
SBRs etc.)

» Fermenters
» Anaerobic digesters
» Sidestream reactors

» MBBR, IFAS, TF, Mobile
Carrier

» Aerobic Granular Sludge
» MABR, MBR
» BAF, UASB

» Pond/lagoon
Phase separators
» Primary, secondary

settlers

» Reverse osmosis,
Thickeners, centrifuges,
cyclone, dewatering,
filters etc.

Other units

» Thermal hydrolysis and
advanced oxidation
processes

» DO, MLSS, SRT, pH, ORP
control

Flow control elements

» Pumps, bypass weirs,
channels, EQ basin

» Flow combiners/dividers
Tools

» Sum, ratio, totalizers,
noise, mapping...

Configurations

GUI Windows 10, 11
based (compiled models
are platform independent)

Runs on Mac within
Parallels or Windows

Unique, user-friendly task-
flow based software
design, undo, Excel report

Mass flow
displays/annotation
directly on drawing board.
Publication ready

Expert support in process
software

Training courses,
technology transfer

Sumo team co-authored
books (WERF Influent
Characterization Manual,
Good Modelling Practice
Guidelines, various MOPs)

Industry standard layered
settling model for all types
of settlers, clarifiers,
thickeners with
compression

Open API connection to
3 party apps Excel
toolkit complementing
Sumo

Dynamita Influent Tools

Dynamita High F/M Tool
(Autotrophic growth rate
evaluator)

Dynamita OUR tool

Dynamita Influent Active
Biomass Tool

Dynamita DSRT Tool (Do
you know your sludge
age?)

Dynamita K a Tool
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» SumosSlang - built-in intuitive » Dynamita Pump and
simulation language for any dynamic > Unlimited complexity Blower Tools
or algebraic model (largest, most complex
plants in the world have Offices
Energy, cost and CFP calculation layer on been modelled)

» Western Europe (France,
Austria)

top of process layer » Typical example plants

(A20, MLE, SBRs,

Add-ons _
AS+Digester, whole plant » North America (Canada)
» Carrier movement in PFRs and in plant with sidestream » Eastern Europe (Hungary)
(e.g., kenaf) treatment, IUWS, etc.)

. . provided with software Representatives
» Sewer (including odour) model

» Mainstream
deammonification

» Korea, Japan, China,
Spain, Australia
» AB process

» Thermal hydrolysis +
digestion

» and many others

Pricing

Single license with controllers 2300 €*
pa including support

Volume discounts, educational,
research and network licenses are
available as annual lease or outright
purchase.

Training at your location or in . 2/ PROCESS MODELING

Dynamita offices available.

Ask for a detailed pricelist: info@dynamita.com

TSumo19 and Sumo21 remain operational and do not need to be uninstalled
2To our best knowledge
3If we don't have it, we build it. Timeline and development cost (if any) is case specific

4We reserve the right to change pricing without notice
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Sumo® is used worldwide.

Municipalities: DCWater, Washington DC, USA; Hampton Road Sanitation District, Norfolk, USA, Clean Water
Services, Portland, USA, City of Meridian, Idaho, USA,; City of Boulder, USA; First Utility District of Knox County,
USA; Great Lake Water Authority, USA; Trinity River Authority, USA; City of Kunming, China, WaterCare,
Auckland; New Zealand, Aurecon, New Zealand;

Consultants: CH2M, USA; AECOM, USA; ARAconsult, Austria; UTB, Hungary; Friedrichbiiro, Germany; EnviTreat,
USA; Ramboll, Finland; InnoWater, Hungary; Black and Veatch, USA; HDR, USA; Stantec, USA; Brown and
Caldwell, USA; RF Wastewater, USA; SUEZ (CESMAE), France; Atkins, USA; Carollo, USA; Hazen and Sawyer,
USA,; Trojan Technologies, USA; AquaConsult Baltic, USA; INCTRL, Canada; BioPolus, Hungary; Veolia
USA/France/Sweden; R.M. Towill, USA; OptVantage, New Zealand; Headworks International, USA, Volkert &
Associates, Inc. USA; HKF Technology, USA, SWECO Nederland B.V., The Netherlands; HEPS Co., Korea;
Kinnear Engineering, USA; Holinger, Switzerland, BG Ingénieurs Conseils SA, Switzerland; Hunziker Betatech,
Switzerland; Jiacheng Environmental Protection&Engineering, China; Kiewit Corporation, China; GMB Civiel,
The Netherlands; Olsson, USA,; Binnies, UK; Sapoval, France; Cevtas, Turkey;

Universities: VirginiaTech, University of Michigan, Aalto, INSA University of Colorado, TUD (Delft),
EAWAG/ETHZ, Universita Degli Studenti Firenze, University of Antwerpen, University of Tartu, Technishe
Universitat Darmstadt, Northeastern University, University of Kansas, INRA, University of Queensland, University
of California, Rice University, Universitat de Girona, LIST Luxembourg, University of Washington, Northwestern
University, Federal University of Ceara, Lappeenranta University of Technology, BOKU Wien, Harbin Institute of
Technology, China; Tshingua University, China; Lunds Universitet, Sweden; Brunel University, UK; Cranfield
University, UK; Georgia Institute of Technology, USA;

and others outside these categories such as Transcend Software, USA; CAMBI, Norway; UNESCO, Paris; World
Water Works, USA; Tanuki Software, Japan; Kurita Water, Japan;

(partial client list, 2022)

Powered by Wiki.js
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ft / faq

FAQ

In this document we collected the most frequently asked questions and answers related to the use of Sumo.

2R
SU"QD
dynamia—

PROCESS MODELING

Installation, licensing, interfacing

Q: What kind of hardware does Sumo require?

A: Sumo will run on any PC (Windows 10+ suggested) or Mac using a Windows emulator like Parallels. For
larger jobs ample memory (16Gb or more) and fast multicore processors are recommended.

Q: How do | use the hardlock (delivered with mobile licenses)?

A: Plug the USB hardlock into any computer that has Sumo installed, and at the licensing page in Sumo select
“Use Hardlock”. Sumo will work as long as the key is inserted and the license is valid. The key can be moved to
any computer which has Sumo installed.

The XXX.XX.X ID on the keyring is a client.producttype.product# identifier from our database. You will need to
refer to this if you have a problem or at renewal.

Q: Can | operate my model from other packages or link to other software?

A: Yes, using the Digital Twin Toolkit (sold separately).

Modeling scope

Q: What is the most important first step in modelling?

A: Proper influent fractionation is the most important step - please use the Influent Tool in Input Setup -
selecting the influent - bottom middle.

Q: Can Sumo be used for simulation of industrial wastewater treatment?

A: Sumo’s library of models can be used for many different industries (e.g. food industry) directly, however
influent fractions and model parameters will have to be adjusted as the default parameter set is for municipal
wastewater. Certain industries with toxic, inhibitory wastewater or special components will require
modifications to the models. This is possible for the user to do since Sumo is open source, and Dynamita also
offers this service.

Q: Are the Sumo models whole-plant models?

https://wiki.dynamita.com/en/faq 1/4
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A: Yes, the six home grown Sumo models describe behavior in the whole plant, aerobic, anoxic, anaerobic,
digestion, sidestream environments. The kinetic rates are applied everywhere except in non-reactive units (for
example volumeless separators)

Q: Is there literature | should read?

A: The IWA STR#1 (ASM1 model), the WERF Wastewater Characterization and the IWA STR#22 Guidelines for
Using Activated Sludge Models are recommended. Please contact us for information how to locate them.

Working with Sumo

Q: How do | choose how much detail | need in my Process Units?

A: Each Process Unit has several (more or less complex) model implementations in Configure - bottom left
pane.

Q: Can | set input parameters (e.g. volumes) for several reactors at the same time?

A: You can select several units by drawing a rectangle around them and change a common variable (e.g.
volume) at the same time if the value is the same.

Q: Can | copy process units? Will they preserve their input parameters?

A: You can copy process units, whole plants with all parameters - even into a different Sumo Configuration. The
Process Unit or plant will be copied with all input parameters.

Q: Why are my pipes different shades of grey?

A: Pipe colours indicate TSS concentration - effluent should be light grey.

Q: Can | rearrange columns and rows in an output table?

A: Yes, both are feasible. Columns can be reorganized by dragging the column header and dropping it to the
desired slot. Rows can be rearranged similarly: first highlight the row(s) to be moved with the mouse, then drag
and move the pointer out to the bottom left screen panel for a moment, and finally drop the rows to the desired
new place.

Q: What are “Fast” and “Accurate” Simulation modes?

A: Numerical solvers (steady-state and dynamic) are quite complex and use different approaches in Sumo.
Depending on model complexity, different settings may be more useful.

« Fast: “Most of the time” the model will run faster and be sufficiently accurate (except very large models)

* Accurate: “Most of the time” the model will run somewhat slower but will present very accurate results. We
found biofilms run usually faster in Accurate mode.

Think of the two buttons as “Mode1” and “Mode2” - it is easy to try which one is best for a specific
configuration.

Q: Is there Undo in Sumo?

A: Yes, there is Undo - just like in Excel, CTRL-Z, to unlimited level.

Troubleshooting

https://wiki.dynamita.com/en/faq 2/4
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Q: Why is my DO input CSTR not keeping the DO setpoint?

A1: The DO setpoint will not be met if the blower capacity (maximum airflow) is insufficient.
A2: If the DO setpoint is zero, it may not be met due to DO recycles or surface DO intrusion.

Q: I have too little (or too much) MLSS in my model. How do | fix it?
A: There can be several reasons for this, most of the time problems with data.

1) RAS flow measurement off - lower than real RAS flow results in higher model RAS solids and more wasted
mass than in reality. Make a solids mass balance around the clarifier.

2) WAS flow measurement too high - intermittent wastage, rat-holeing? Sample taken at beginning of wastage
has much higher concentration than later...

3) WAS-RAS slides measurement wrong - difficult to get representative sample

4) Influent fractions wrong - too high biodegradable material fraction in TSS leads to too low sludge production
(more goes to C0O2)

5) SRT too low in model compared to reality
6) Influent xCOD/VSS measurement incorrect - too high value will lead to too low solids

7) Average values not cleaned up, containing disturbances. Need to make dry weather average for steady-state
runs.

8) Too short or inconsistent period for average data (plant in transient mode)

9) Effluent too high - losing solids in the model through effluent.

We would look at model stoichiometry and kinetics only after all this was covered.
Q: My model is very slow — how do | speed it up?
A: Slow or stalled model runs are most often caused by:
1. Incorrect inputs to the model, if you are using standard library models. Please doublecheck all flows,
volumes, any parameters that you changed.

2. Model formulation problems if you developed your own model. We can help for a small fee.

3. If input flow is intermittent to (a part of) the plant, it is a good practice to leave a small minimum flow to
the part that is switched off. Controllers controlling flows (e.g. MLSS controller) should have a small WAS
flow even when MLSS is lower than the setpoint.

Q: How can | approach you with a support question?

A: Please contact support@dynamita.com with your support questions and send your configuration in email
(.msumo) format (File menu > Export to email) with the description of the error and the steps to reproduce it.

Advanced features
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Q: Custom code: Where do | insert my own models into Sumo?

A: In the install location there is a "Process Code" folder - this is the standard Sumo library, and must not be
changed. Custom code has to be inserted into the proper place in “My Process Code”

Powered by Wiki.js
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1) quick-tutorial

Sumo Quick Tutorial

Short and easy introduction to using Sumo
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Dynamita, www.dynamita.com [Z, Sigale, France
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Mobile in France: +33.6.42.82.76.81

Install Sumo

The following steps will help to guide you through the installation of Sumo.

Prepare Microsoft Windows for Sumo

Operating system

Make sure your computer is operating Microsoft Windows 7 or later. Sumo supports touch screen computers
running Windows 8/8.1 and Windows 10.

Sumo can be used on a Mac with Windows installed or through an emulator like “Parallels”.
Microsoft Office

Sumo requires Microsoft Excel 2007 or later installed.

.NET

Please make sure that your computer is running the Microsoft .NET 4.7.2 framework. You can check it in the
list of installed applications (Control Panel / Programs / Programs and Features). If the .NET framework’s 4.7.2
version is not installed, please download and install it from the following location:

https://dotnet.microsoft.com/download/dotnet-framework/net472

Windows 10 comes with the required .NET environment. On other operating systems, if you have it already
installed on your computer, the downloaded installer will exit or inform you. Proceed to the next step.

Installation of Sumo

You have received a link to the Sumo installer (or in rare cases the install file on a USB key). This is one file and
contains everything necessary to install Sumo once Windows is prepared. Download it through the link
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provided to your computer. From the USB key you can install directly if desired, it is not required to copy the file

to the computer.

Install Sumo by starting the install package and follow the instructions. Administrator rights may be required
during installation. For workstations, we recommend choosing the “Install for myself only” option.

Obtaining a license

Obtaining a license is a two-step process.

1. After install, start Sumo from the Windows Start menu. Sumo will display a message providing multiple
options. If you don't have the license file yet, Select “I need a new license”. Sumo will display two additional
buttons to show information about your hardware (Machine Identifier Code) and to copy this information

directly to the Windows clipboard. Please paste this code

into an email and send

support@dynamita.com. Dynamita will provide a license file for you according to our agreement.

it to

2. Copy the license file Dynamita provided to a folder on your computer, start Sumo, choose the “| have a
license” option, click “Select license file” and navigate to load the license file. As long as the license file is
not deleted or moved and it is valid, this validation does not have to be repeated. Other options, like using a
license server or a hardlock, are also available.

How to build a plant

Start Sumo from the Desktop icon. Sumo will start with showing the Welcome Screen, as illustrated in Figure 1.
Below the Menu Bar, you will see the Task Bar that guides you through the project workflow, all the way from
configuration to simulation. The main window is split into four panels with various functionalities.

&2 sumo s e
File [Edit View Options Advanced Help
CONFIGURE MODELS TOOLS INPUTS OUTPUTS SIMULATE ]
SUr0
Project Management Recent Projects
| ~ e e
ﬁ?ﬁ 5 1 1 d N Ty
“ o af - o s e gt b g = ! [SwSurbw bt
) U™ i i 1 ‘ N :
4 T
New Project Open Project Hydraulic SRT 20 plant MLE with MBR and chemical MLE with MBBR Oxidation ditch
Documentation
SumoFAQ Sumo Quick
Tutorial
sufio
il
Sumo User The Book of
Manual SumoSlang
Support and License Examples
(L S, BTN e e R e Lo
e is valid unti e Byt T By = e v s A= | (et vy
& : IR ek ¥ o
sumo 2023.08.19.
dynamita.com Lrm A20 plant A20 with P recovery and A20 with P recovery and AB plant AB plant with energy BAF plant Bardenpho
energy plus CFP
i
s EE 4 = :tl:ﬂ]'-:.u = 1 e R e S T_
s -.‘_._L-E‘L 1y de - ;1 i e e S AR ; — sl
- 13 v
Ready for model setup Sumol Fixed off-gas pH Off Precipitation disabled ] Zoom: 100% L}

https://wiki.dynamita.com/en/quick-tutorial

3/22


mailto:support@dynamita.com

9/25/24, 4:40 PM Sumo Quick Tutorial | Dynamita Wiki

https://wiki.dynamita.com/en/quick-tutorial

Figure 1 — Sumo21 startup screen

Configure

Click on the Configure tab. In this introduction, we will build a simple AO configuration using the Flow elements,
Bioreactors and Separators categories from the element list of the top left screen panel. Select the desired
process unit by opening the category and dragging the process unit to the drawing board. To drop the selected
unit, just release the mouse button (Figure 2).
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Figure 2 - Building the plant layout

The units can be connected with pipes by simply positioning their outflow connection (port) on top of an input
port of another process unit (Figure 3), or by positioning the mouse on an output port of a process unit,
pressing the left mouse button, then moving the mouse — and this way drag the pipe — to an input port of
another process unit (Figure 4). Existing pipes can be removed by right-clicking on them and selecting
Disconnect pipe from the pop-up menu.
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Figure 3 - Pipe created by touching process units
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Figure 4 - Pipe created the conventional way
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Build the plant configuration and connect the pipes as shown in Figure 5.
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Figure 5 - The example layout

Rename or transform (rotate, mirror) the process units using the right-click pop-up menu. The pipes can be
renamed as well, but this is usually not important — the pipe names are hidden by default (this can be changed
in the View menu on the top). The visibility of process unit names can be controlled on a one-by-one basis.

Note: the above settings can only be modified in Configuration mode, but you can return and perform them at
any point during your work. Changing the process unit names will not result in recompilation of the project

model.

Models

In this tutorial, the setup of model parameters will be left at the default values.

Tools

Proceeding to the Tools tab, complex plantwide calculations can be defined ("plantwide” means that the
calculations are based on variables contained in several process units around the plant). Various calculations
can be added to the simulation, ranging from SRT calculation to different types of controllers. In this example,
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a plant SRT calculation will be added by clicking on the Sludge Retention Time button in the top left screen
panel.

The SRT calculation is set up the following way: drag reactors which contain sludge mass to the numerator
and drag the wastage pump — and if desired, the effluent — in the denominator, as shown by Figure 6.
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Figure 6 - SRT calculation setup

Target SRT can be defined as well, by assigning a proper controlled port. These ports, such as the WAS pump
in our example, are indicated by a “C” sign within a blue circle. A certain pump can only be used to control one
SRT.

Inputs

Choosing the Inputs task, the blue workflow tab above the drawing board automatically splits into Constants
and Dynamics. Meanwhile, the model starts to be built. For the initial plant setup, we will only need the
Constants, as shown on Figure 7.
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Ready for simulation

Figure 7 - Constant Input setup example

In this simple configuration, we only need to set a few values to build a realistic plant model, first for typical dry
weather operation. Use the values from Table 1 for this example (we will only modify the reactor volumes, the
influent, clarifier and wastage pump settings will be left at default values).

Table 1 - Input setup for simple AS plant

Process Unit = Parameter group Parameter Value  Unit
Reactor 1 Reactor settings Volume per train 3000 m3
Reactor 2 Reactor settings Volume per train 7000 m3

Enter these values by selecting the respective process unit on the drawing board and the parameter group in
the Input parameters menu (bottom left panel) — the values can be edited in the bottom right panel (Figure 7).
Each value that is different from the default will be highlighted with bold letter type. There is also a similar
indication in the Input parameters menu for parameter groups that contain non-default values.

The input setup of this wastewater treatment plant model is now ready. Meanwhile the model has compiled as
well (status bar message: “Ready for simulation”).

Outputs
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This task can be used to specify which variables and in what format should be displayed and/or saved during
the simulation phase.

For this example, add a table with the Frequently used variables of the Influent, Reactors, Effluent and Sludge
(Figure 8); an MLSS timechart (Figure 9), Effluent N timechart (Figure 10) and a COD/BOD barchart (Figure 11).
Select process units on the drawing board, then drag and drop variables (or variable groups) from the bottom
left panel. You can also drag and drop process units to add new columns to an already existing table/barchart.
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Figure 8 - Summary table setup
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Figure 9 - MLSS timechart setup
£2 Sumo - Unnamed_plant (unsaved) s X

file Edit View Options Advanced Help

[@ >> CONFIGURE >> MODELS >> TOOLS >> INPUTS >m SIMULATE
% Addtable % $ “R @ ﬂﬂ) ?ﬂ E
—8 Add timechart Reactor 1 Reactor 2 Clarifier

Effluent

o3

Influent

o -Gt e

e Add piechart
.l. Add barchart

P rddsonkey

PN

[ ]TQ | Naabes | T Frequentyusedvarisbies |2 miss |2 Etftuentn

= i Py
Plant > Effuent > Frequenty usedvariables el Hatsinitiogen (Etfluent) (g Ajen) R
— Total ammonia (NFx) (Effluent) (g Njm3)
Floverat
S e — Nitrate and itite (NOX) (Effluent) (g Njm3)

Total chemical axygen demand

Non-detect
Total arganic carban
Total suspended solids (TSS) Non-detect
Valatile suspended solids (VSS) Non-detect
VSS/TSS ratio

Non-detect
Total bicchemical cxygen demand (5 days)
Total nitrogen Non-detect
Total ammania (NHx) T e
Nitrate and nitrte (NOx)

Non-detect
Total phosphorus
Orthophasphate (PO4) Non-detect

Non-detect

t + t + t + + t + +— Time (d)
0.0 1.0 20 30 40 50 6.0 7.0 8.0 9.0 10
Ready for simulation Sumol Fixed off-gas pH Off Precipitation disabled [&] Zoom: 130% (]

Figure 10 - Effluent N timechart setup
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Figure 11 - COD/BODS removal setup

Simulate

The last item on the Task Bar can be used to run simulations and observe the results (Figure 12). Steady mode
can be used to calculate directly the steady-state condition of the variables, whereas using Dynamic mode will
show the variations with time (switch between the two modes using the tabs on the upper left panel).
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Figure 12 - Simulation tab, Ready for simulation

Dynamic simulation can be started by pressing the Start button. The duration (Stop time) and the reporting
frequency (Data interval) of the simulation can be set before the simulation. Upon first start, the simulation will
be run from the initial conditions (defaults specified in the model file and in the process units) and every
subsequent run will be initiated with the last system state. A 100-day graph gives a good indication whether
the system has settled into stable condition and the results are meaningful for typical dry weather summer
operation. (Figure 13 and Figure 14). The COD/BODs5 removal is shown on the barchart (Figure 15).
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Figure 13 - MLSS timechart results
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Figure 14 - Effluent N timechart results
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The steady-state simulation employs different solvers to look for the steady-state condition of the system. In
this mode, all dynamic inputs are disabled and the controllers are turned into integrated controllers. The
steady-state simulation will find the concentrations in the plant with constant influent and operating
conditions, such as monthly average conditions etc. (Figure 16). Please note that steady-state simulation
cannot be performed on inherently dynamic processes such as the SBR.

https://wiki.dynamita.com/en/quick-tutorial

14/22



9/25/24, 4:40 PM Sumo Quick Tutorial | Dynamita Wiki

&2 suma - Unnamed_plant (unsaved) - X

File Edit View Options Advanced Help

() cowene ) weeme ) s ) e ) orr SR suiZo

7$la@ fof O
o Calculate Steady-state
Reactor 1 Reactor 2 ifi
Tl Influent i g ety Effluent
s s

O e : || ®

Dynamic inputtables are disabled in non-dynamic
modes. Values defined in the INPUT SETUP tab
CONSTANTS forms will be used

y

B e cnsts &
y

ﬁ Load plant conditions

Report

Sifdge

L¢

<

" Frequently used variables| - LSS

2 EffluentN |l COD.BODS

Name Influent Reactor 1 Reactor2 Effluent Sludge Unit
Flow rate 24000 47700 47700 23700 300 m3jd
Total chemical oxygen demand 420 6090 6019 32 11931 g CoD/m3
Total suspended solids (TSS) 183 5626 5583 0.0 11087 gTSS/m3
Volatile sus pended solids (VSS) 185 2442 2401 7.9 8739 gVss/m3
VSS/TSS ratio 085 0.79 0.79 079 0.79 gVssgTss-1
Total biochemical oxygen demand (5 days) 183 914 875 23 1736 902/m3
Total nitragen 3440 259.13 25744 2258 489.36 gNjm3
[Total ammonia (NHx) 24.00 123 012 012 012 gNjm3
Nitrate and nitite (NOX) Non-detect 18.60 2090 20.90 2090 gNjm3
Total phosphorus 430 70.50 7049 261 13753 gPjm3
Orthophosphate (PO4) 250 1.88 243 243 243 gPjm3

Simulation finished quickly, in 80 msec Sumot Fixed off-gas pH Off Precipitation disabled [F] Zoom: 130% v

Figure 16 - Steady-state calculation results

In the Dynamic simulation mode, clicking on the Steady-state start button will initialize a steady-state run,
followed by a dynamic run with the selected Stop time and Data interval (Figure 17).
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Figure 17 - Steady-state start results
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Choosing between Fast and Accurate modes on the simulation control panel translates to using different pre-
configured solver settings. Usually the former is fast and accurate enough for most cases, and therefore its
use is generally recommended. However, in certain situations (e.g. with biofilm models), the Accurate mode
might provide faster simulation. Note that the mode selection will have effect on the steady-state solver as
well.

The Reset button, which is available in both simulation modes, reinitiates the next simulation with the default
concentrations defined in the model and process units. It should be employed thoughtfully, especially when
working with complex plants, because reaching steady-state again might be time-consuming in these cases.

Saving plant conditions can be useful to restore system state in case the simulation is driven into an unwanted
condition (e.g. accidentally having been reset).

Dynamic Inputs

This optional task can be used to enter dynamically changing input information, e.g. diurnal flows, DO
schedules and more. When choosing the Inputs tab, the blue workflow tab automatically splits into Constants
and Dynamics. (Figure 18). According to this, different types of settings become available: we can set either
constant inputs (e.g. fixed influent composition, reactor DO setpoints or volumes as we just did) or dynamically
changing inputs (e.g. variable influent flow, composition, shifting reactor DO setpoints etc.).

Being on the Inputs/Dynamics tab, we can copy and paste prepared data tables from an Excel file (i.e. Table 2)
into Sumo, simply by clicking on the Paste table from clipboard button when the desired process unit is
selected. This will apply the selected data ranges to the variables or parameters corresponding to the table
headers (Figure 18). The latter have to comply with certain rules (for details, please see the User Manual).

Table 2 — Dynamic input of influent flow pattern

Time Q
h m3/d

0 23084.502

1 21581.129
2 20112.819
3 19006.413

4 18538.096

5 18860.780

6 19961.257
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Figure 18 - Dynamic input

Adding measured data to the charts

Plants do collect information and one important task in process simulation is to compare measured data with
the simulation results (and potentially using the information to calibrate the model). Let's assume this plant
has Wastage flow data logged every 3 hours. The collected data is shown in Table 3.

Table 3 — Measured Wastage flow data for the example plant

Time  Flow (W. pump)

h m3/d
0 320
3 340
6 360
9 310
12 290
15 300
18 310

https://wiki.dynamita.com/en/quick-tutorial

18/22



9/25/24, 4:40 PM Sumo Quick Tutorial | Dynamita Wiki

Time = Flow (W. pump)

21 310

Copy this table to the clipboard, then in Sumo, switch to the Outputs tab, add a timechart (renaming it to
“Wastage”) and drop the Flow rate for the Wastage pump on the chart (available from Mass flows in pumped
pipe group). Then right click on the new timechart tab and select Import data. The data import is carried out by
simply pasting the data from the clipboard (see Figure 19).
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Figure 19 - The data import dialog

In order to have variation in the wastage flow of our plant due to the newly added diurnal flow, let's activate the
SRT control. You can do this by switching to the Inputs/Constants tab, selecting the brown SRT icon on top of
the drawing board, setting a 15-day SRT and turning on the control, as shown on Figure 20.
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