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BioWin 5.2 contains many exciting new updates that build upon the energy and operating cost features
first introduced in BioWin 5.0, further expanding its capability as a plant management tool, and for
comparing design alternatives.

Power Requirements — New & Improved Tracking Functionality

Power still is tracked for flowsheet elements via their Power tabs. However, in BioWin 5.2 there are
many more options for tracking an element’s power consumption. Since BioWin 5.0, many elements
track a constant power demand, e.g. the mixing power for a bioreactor or mechanical power for a
secondary clarifier:
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In other cases, the power depended on the flow going through the element, such as for a dewatering
unit or an effluent output:
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In BioWin 5.2, all elements can track power demand on either a unit volume/flow basis, or a direct
user-input kW (or hp) basis. Each of these options can be constant, or vary with time as shown below:
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B Editing CENTRIFUGE

Operatian I Flaw split Fower/Costs | pManitar items
W Indude this unit in power/cost calculation

Options {for power/cost calculation)

X

B Editing CENTRIFUGE

v Power

‘ower spedification

v Power per unit flow to this element

ower (per unit flow)

¢ Constant value of

[30.0000  wymsd-n

" Scheduled Patkern ... |

[~ Chemicals/other

|1.0000 &/m3 (of flow

Press F1 for help

[ of

Operationl Flow split Powar/Costs | kanitor iterns

¥ Indude this unit in power/cost caloulation
—Options (for power fcost calculation)
¥ Power

‘ower spedification

[~ Power per unit flow to this element
awer supply rate
"
" Scheduled Pattern ... |
[~ Chemicalsfother 1,0000

&/m3 (of flow treated)

Press F1 for help

Cancel |

Additionally, sludge output elements now have the ability to track power demand on either a unit flow

basis, or a direct user-input kW basis (neither option was available for sludge output elements in
BioWin 5.0). This allows for tracking of energy requirements for certain sludge disposal technologies.
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Power Requirements — New & Improved Output Functionality

Two new outputs related to power requirements have been added to BioWin 5.2:

1. You can add pre-defined air supply group (i.e. blower) tables to the album. These tables show the
breakdown of power requirements for different air supply groups that have been defined, along
with various calculated values used in the blower power calculations (e.g. intake pressure, discharge
pressure, intake airflow):

B+ BioWin Album
Album Databasze View

Air sLpply gmupl Power [k'W']l Intake pressure [kF'a]l Dizcharge pressure [kF'a]l Intake airflow [Humid m3/hr [field]]l

Group #1 146,30 9783 14298 034,42
Group #2 G452 97 83 14598 398397
Unaerated 0 97.83 14893 a
Tatal K082 e 1301838

2. You can add a chart that shows the peak 15-minute power demand for each month over the most
recent 12 months of simulation; this facilitates calculating and checking demand charges for the
subsequent month:
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Furthermore, BioWin 5.2 pre-defined power tables and charts have been rationalized and expanded to
improve clarity. When creating power tables and charts, you now have the option to include “system
wide” parameters such as HVAC as separate line items:
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These options result in tables and charts that are informative yet easy to follow:

By BioWin Album
Album  Database View

Pawer Categories | FPawer Demand [khw] | Crzt [Power consumption) [$/hour] |

Blowsers 21082 21.50
Mizing 26.00 2E5
Mechanical 3.00 0N
Purnping 1839 1.88
Hesbthg e
5/L zep./Dizinfection B7.24 E.86
Total of tabulated 325,45 3319
HwaC 150,00 158.30
Service Charge e 0.05
Peak Demand Charge = 547
Syztem tatal 475,45 54.01
Power [CHP] A4 e

Syztem net 416.02 47.95
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Heating Requirements — New & Improved Functionality

The heating power requirement is determined for Anaerobic Digester and Thermal Hydrolysis flowsheet
elements. Typically, the main component of the heating power is the amount of energy required to heat
an influent stream to the desired operating temperature specified in the Anaerobic Digester and/or
Thermal Hydrolysis unit elements. Additional heating power may be required in an Anaerobic Digester
element to overcome a specified digester heat loss. A new feature for BioWin 5.2 is that the anaerobic
digester heat loss can vary with time, as shown below:
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Gas use Heating { heat loss Model options 1 honitor items

Heat loss

(% Constant value of 0.5000 =C/d
" Scheduled

| Digester heating and heat recovery option:
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The heating power requirement is provided from a fuel or electrical source [see later], but there are also
options in BioWin for heating power recovery within the Anaerobic Digester and Thermal Hydrolysis
Unit elements. The heat recovery option for anaerobic digesters is a new BioWin 5.2 feature:

5
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Dimensions I Operation 1 Outflow ] Initial values 1 Power ]
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Heat loss
&+ Constant value of 0.5000 “Cjd

" Scheduled
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Heat recovery options
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Exchanger effidency [0.65
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When the option to include a heat exchanger is specified, BioWin assumes that the hot digester (or THU)
output stream is used to heat the cool incoming stream in a counter-current heat exchanger. Users can
enter the efficiency of the exchanger as well as the temperature difference between the heat
exchanger’s hot exit stream and cold entry stream. A schematic representing the difference in
temperature between the hot exit and cold entry streams for the heat exchanger is shown below.

Heat Exchanger (H/X)

HOT STREAM

Exit T

COOL STREAM fentry T

Another new BioWin 5.2 feature is that it is now possible to choose between two heating methods for
anaerobic digesters and thermal hydrolysis units:

1. Electrical heating which will incur an electricity cost, or

2. Heating via an external fuel source used in a boiler (i.e. natural gas, heating oil, diesel, or a
custom fuel) which will incur a cost for fuel.

BioWin 5.2 also allows you to choose how biogas generated in an anaerobic digester is used. The overall

multiple options for biogas use are shown in the following diagram (and options for additional heating
needs are identified):



Potential Uses for Digester-Generated Biogas in BioWin 5.2
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Digester biogas may be used in three main ways:

1. Using the biogas in a Combined Heat & Power (CHP) engine. This pathway includes options for
selling all or left-over generated power; using or selling non-waste heat, and the method used
for additional digester heating if required (i.e. electrical or use of external fuel).
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2. Burning the biogas in a boiler for heating and supplementing via electrical or external fuel
sources if insufficient gas is available. If there is any excess biogas after satisfying heating
demands, there is an option to sell it.

Boiler (heating

influent)

Heating
demands met?

Fate of Supplemental
Excess Gas Heating Method
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3. Either flaring off or selling all of the gas. For either option, the method used for digester heating

(i.e. electrical or use of external fuel) must be specified.

Flare/Sell all

Specify Heating

Ea

The above pathways are selected using the new Anaerobic digester Gas use tab:

CHP Options

Percent CHP engine to power |33.00 %
Percent CHP engine to heat |35.00 %%

Percent CHP engine exhaust/waste 32,00 %

HP heat use

¥ Use CHP heat for digester input stream

Effidency of heat use IU.SSU

!‘ EditinaAnaerobic diaester X
Dimensions | Operation I Dl awy | Initial walues | Power
Gas use Heating / heat loss | tMaodel options | tanitar itermns

Gas use

~ Boiler (heating influent) = Flare/sell all

Press F1 for help

Cancel |




Costing Calculations — Selling Anaerobic Digester Biogas

BioWin 5.2’s ability to track fuel consumption that may be associated with anaerobic digester and/or
thermal hydrolysis unit heating required the addition of a new cost tracking category. In addition to the

three categories tracked by BioWin 5.0:

1. Costs associated with energy consumption.

2. Costs associated with consumption of chemicals / consumables.

3. Costs associated with sludge disposal.
BioWin 5.2 adds a fourth category:

4. Costs associated with fuel consumption.

Cost, energy content, and liquid density for a variety of heating fuels may be specified via the Project >

Costs/Energy > Fuel/Chemical menu:

Er Parameter editor

Parameters
Mame Default  |Value |
Methanol [$/] 044900 [0.4400 |
Ferric [§/L] 0.1000  |0.1000
Aluminium [$/] 0.0800 |0.0800
Natural gas [$/G]] 3.0000 3.0000
Heating oil [§L] 0.5000 |0.5000
Diesel [$/] 0.7000 |0.7000
Custom fuel [§L] 10000 |1.0000
Biogas sale price [§/G]] 2.0000 20000

Note: If digester gas (Biogas) is not used for CHP it can be sold (if used for
heating any excess can be sold) at the price specified above

Heating fuel/Chemical Casts l Calorific values of heating fuels ] Density of liquid heating fuels ]

& Parameter editor *
Heating fuel/Chemical Costs | Calarific values of heating fuels  Density of liquid heating fuels

Parameters

MName Default  [value

Density of heating fuel oil [kg/m3] 900 900

Density of diesel [kgfm3] 875 875

Density of custom fuel [kg/m3] 790 790

Print all Set current tab to default values | ] | Cancel |

B parameter editor x

Heating fuel/Chemical Costs  Calorific values of heating fuels l Diensity of liquid heating fuels ]

Parameters

MName Default  |Value |
Calorific value of natural gas [kJ/kg] 43000 43000
Calorific value of heating fuel oil [kJkg] 42000 42000
Calorific value of diesel [k1/kg] 46000 4a000
Calorific value of custom fuel [l fkg] 32000 32000

Prinit all Set current tab to default values

| Ok | Cancel |




Costs for fuel consumption is readily captured in charts and tables:

& BioWin Album - o x
Album  Database View
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Inif Flow | Inf COD | Inf TRN # NH3 | Solds Dist | State Point | Steady State Profiles | Steady state Effuent | Dynamic Effiuent | Dyn N Profiles | Dyn Aeration | SOTE | Table #1 | Curent Val Pawer | Dyn Power Dist #1 | Dyn Power / Consumption Current Val Cost | Dyn Fower Cost | Dy « | »
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Categories | Coztz [$/hour] |
Powwer 43.24
Chemicals 8.33
Fuel [Heating and/or Sale] .20
Shudge 10.24
Tatal 62 51

In BioWin 5.0, you could sell CHP-generated power back to the grid, as well as CHP-generated heat.
BioWin 5.2 adds a third sellable item - anaerobic digester biogas:



B Parameter editor x

Heeating fuel/Chemical Costs | Calorific values of heating fuels ] Drensity of liguid heating fuels ]

Parameters

Mame Default  |Value |
Methanol [$/] 044900 [0.4400 |
Ferric [§/L] 0.1000 |0.1000
Aluminium [$/] 0.0800 |0.0800
Natural gas [$/G]] 3.0000 3.0000
Heating oil [$/] 0.5000  |0.5000
Diesel [$/] 0.7000  |0.7000

FreTsTTTToeie = -
Biogas sale price [§/G]] 2.0000 2.0000

Note: If digester gas (Biogas) is not used for CHP it can be sold (if used for
heating any excess can be sold) at the price specified above

Print all Set current tab to default values | Ok | Cancel |

As with CHP power and heat sales, sale of digester-generated biogas will show up as a cost credit
(negative cost) in cost charts and tables:

Cateqgories | Costz [$/haur] |
Pawaer 956
Chemizals 411
Fuel [Heating and/or Sale) 0.4
Sludge 1]
Tatal 13.26



Costing Calculations — Sludge Disposal

BioWin 5.2 adds the ability to track sludge disposal costs on a unit volume basis in addition to BioWin
5.0’s unit mass basis:

B - Editing Sludge *®

Power/Costs Munituritems]

Sludge options (for power fcost calculations)

v Sludge disposal (dry) 0.0700 §/(kgTS5)

v Sludge disposal (volumetric): |D.DIDIII §/(m3/d)

Press F1 for help QK | Cancel ‘

Usability Improvements

In addition to the new features above, a number of usability improvements have been made,
including:

e Pop-up hints have been added to clarify pipe minor loss calculations in pump flowsheet

elements.



The ability to plot aeration parameters alpha and beta has been added to the general

time and current value series dialogue boxes:

Add time series *
Time series |
Combined State variables Selected variables
Alkalinity ~  |Acetate
Filtered Carbonaceous BOD Ammonia N
Filtered COD Ammonia oxidizing biomass (AOE)
Filtered TKM Anaerobic ammonia oxidizers (AAD)
155 cellular Calcium
1S5 precipitate Dissolved CH4
1S5 Total Dissolved H2 _.\
Nitrite + Nitrate Dissolved N2 ]
Particulate COD Dissolved 02 \’
Particulate TEM Endogenous products
pH Fixed stored polyP
Soluble PO4-F Flow
Total Carbonaceous BOD Hydroxy-apatite
at=loon v |Hydroxy-dicalcium-phosphate
I TEE Trfiant [ Duplicates
Flement spedific Water chemistry
- —Plot Type
---  Surface aeration --- A |Acetate
# of aerators Acetic acd {* Concentration, flows...
Power draw per aerator Bicarbonate
--- 3. Reactors and digesters ---- Carbonate " Mass rates
Actual DO sat. conc. Divalent act. coeff. i
Alpha H2PO4- " Composite samples
Beta HPO4—-
Deamm - Ammonia removal rate ¥ |lonic strength " Surface plot
Elements Selected elements
~ Aerobic
Anaeraobic Digester Zone #1
fone =2
dioreactor
COD Influent
Dewatering unit —A
ffluent ; \’
deal darifier
deal primary settir
il v
< i Plot selected ... |

Close

If a CHP engine is associated with an anaerobic digester element, red text is shown in

the fly-by pane as a visual indicator.

CHF engine operating

O gaz flow rate [dry]

ff gaz Methane
W55 destruchion

Element HRT

Walatle zuspended zolids
Total zuzpended zolids
Yolatile fatty acids

Total COD
Ammonia M
Soluble PO4-P
pH
47 45 m3shr [field)
£9.90
2860 %

Local temperature = 35.00°C

2000 days
43886 mgdL
70598 mgdL

124 maL
EE043 mgdL

174093 mgh /L
557.01 maFsL
72



e Improved handling of how BioWin Album tables and charts are added to the BioWin
Notes editor via the right-click “Add to notes” command. For example, tables are
automatically formatted before being pasted to the Notes editor and tables with many
columns are automatically divided into smaller tables that will fit the Notes editor:

Er BioWin Album -
Album  Database View
Elements | pH []| Voletll suspended solids [mg/L] | Totsl suspended solids [marL] | Totsl COD [mgeL] | Total Carbonaceous BOD [marL] | Ammania M {mghiAL] | Nitite N [mohteL] | Nitate M mgN/L]| Total N [mgeL] | Solble PO4P mgP/L] | Totsl P [maP/L]
Influent 730 197.76 22341 500.00 24580 %.40 0 [l 4000 325 650
Anovic 718 177307 2759 2607.29 65445 1510 0m i 161.08 630 7157
Berchic”EHI A1 I oA HED) [iFs) [ikh jEli7 T 24 gkl HEr
Sec Setler 643 jED 1539 503 535 042 [ JELES 1557 Kl L]
WS 6.8 3247 435462 499432 21737 0.42 01 130 29955 131 13895
Effuent 583 1184 1539 50 535 0.42 ot 130 1597 131 180

P EdiTable..

By Copy CiieC

Add to Notes F2

& Pint

$# Changeto Chart

9 Change to Element infa

X Delete Cunent Table...

B Simulation Notes — m] e
MNotes View

L) E Paste Special... File... % E E2] ﬁ [m [’:ﬂ @ Fill Calar... E

A B /70O 85 % < = A £ H M F IS = | Buletzand Mumbering. | 9T
Sorl.. Split Table Rotate Cell by 270 Degrees  Rotate Cell by 180 Degiess  Rotate Cell by 90 Degrees Mo Cell Rotation  Default Cell Vertical Alighment Select Cell
Select Columns  Select Rows Select Table
Tz 3 A5 06 170 B 1@ 1 20t qle 12 1 15+ 1 140 115+ 1 16+ 170t 18+ ¢+ 19 1 20+ 2122+ 1 23 1 241 251 361 27 1 2B+
Steady state solution

Elements pHI Volatile Total suspended Total COD [mg/L] Total Ammeonia N [mgh/

suspended solids solids [mg/L] Carbonaceous L]
[mg/L] BOD [mgiL]

Influent 7.30 197.76 22341 500.00 24580 2640

Anoxic 7.18 1779.87 2270.59 2687.29 694 46 15.10

Aerobic 6.83 1711.30 2222 86 2562.85 621.94 042

Sec Settler 6.83 11.84 15.39 4503 535 042

WAS 6.83 3352.47 4354 62 4994 32 121737 042

Effluent 6.83 11.84 15.39 4503 535 042

Elements Nitrite N [mgh/L] Nitrate M [mg/L] Total N [mgh/L] Soluble PO4-P [mgP/ Total P [mgP/L]

L

Influent 0 0 40.00 3.25 6.50

Anoxic 0.00 0.02 161.09 6.90 71.57

Aerobic 0.1 13.02 160.24 1.31 71.57

Sec Settler 0.11 13.02 15.97 1.31 1.80

WAS 0.11 13.02 299.56 1.31 138.95

Effluent 0.11 13.02 15.97 1.31 1.80

Further details on all new features in BioWin 5.2 can be found in the Help manual.
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