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Power Demand Distribution

Heating
S/L sep./Disinfection 74 KW
67 kW
Pumping
18 kW fical
3 kW
Mixing
26 kW |

Blowers
185 kW
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Y Editing AX - #2 X

Dimensions | Operation Power IModeI I Monitoritemsl

Mechanical mizing l
( Power input {5.0000  W/m3
!rE:i\t ng 2x FST X

Dimensions IOperation Flow splitl Power I Model I Monitor itemsl

Specify by Volume [+-000.0000 n3
(¢ Area and depth

IBEIEL 0000
¢ Volume and depth fuea m2
Depth |54 000 m

Name:
22 FST

Element type:

Model clarifier

Press F1 for help OK | Cancel

Press F1 for help
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¥ Editing DAFT X

Operation | Flow split Power/Costs IMonitoritemsl

¥ Include this unit in power/cost calculation

Options (for power/cost calculation) 1

¥ Power [o.0900 KW /m3/d) | S Editing Effluent X
[~ Chemicals/other [1-0000 $/m3 Power/Costs Monitclritemsl

¥V Include this effluent in power/cost calculations

Effluent options (for power/cost calculations)

[ Filtration |0.41 67 W Am3/d)
v UV Disinfection |2.5000 W Am3/d)

i |o.0100 $/m3

Press F1 for help

Press F1 for help OK | Cancel |
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Air supply groups
Edit air supply groups I
Define air supply groups
Add | Delete ... |
Group #2 LI Edit blower specifications ... |

" Available Select reactors for this blower Selected

AER - #5
AER - HE

_| AER - #7
2]
<

<«

Close

BioWin 5.0 n] Bt 54 24N EW) I N s S s KL AR, IR ek S s XL Zh % .
DR BV SR AR 4 DUR = AR, H Pl DL B ATIEFE .
1. Adiabatic / polytropic power equation (ERIAFEY);
2. SRPEBLR (DhE 5 SRR R AR 2 PO R);
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Inlet air (gas) conditions X

Inlet air field conditions I

~Inlet air temperature “Inlet air humidity
¢ Constant value of [12.00 Deg C @ Constant value of |20.00 %
¢ Scheduled || | € Schedued |
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Er Pump and pipe specifications X

Pump and pipe specifications I

~Pumping power calculation

Static head |1 .600 m Pipe length |160.0 m
Pump efficiency ... | Pipe inside diameter |800.00 i

Pipe/configuration details... |
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B Pump efficiency X

Pump efficiency

Pump efficiency calculation

‘4" in overall pump efficiency = 4 + B*Q + C¥(Q72) |0.75[]0 Note

This is the "overall" pump efficiency.

'B' in overall pump efficiency = & + B*0 + C(Q72) IU 1/(m3/d) That s, the product of the electrical
supply efficiency, the motor efficiency
'C'in overall pump efficiency = A + B*Q + C(Q"°2) IU 1/(m3/d)"2 and the actual pump efficiency.




%g- Pipe/configuration specifications X
Pipe roughness and fittings |

[~ Pipe roughness and fittings

Pipe roughness |0.200 mm Kl(fittings] - Total minor losses |4.9000

Pipe roughness suggested values

 PVC/HDPE Fitting K value  |Number
¢ Riveted steel Pipe entrance [bellmouth) | 0.0500

" Seemless steel 90° bend 07500 |5

¢ Commercial steel/wrought iron 45" bend 03000 (2

" Galvanized iron Butterfly value (open) 0.3000 1

" Castiron Non-retum value 1.0000 |0

(¢ Concrete smooth [steel forms) Outlet (bellmouth) 0.2000 1

(" Concrete average [good joints)
¢~ Concrete rough

¢~ Custom Calculate total K for fittings
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¥ - Editing Digester X

Dimensions I Operation I Outflow I Initial values |
Power / Heat I Model options | Monitor items |

Mechanical mixing
’7 Power input |6.0000 \W/m3 ’

—Digester heating and CHP options

Boiler efficiency IU.SS

Digester heat loss IU.5U °C/ day

[~ iCombined Heat & Power unit (CHP}

Press F1 for help OK | Cancel |
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Dimensions I Operation I Outflow | Initial values
Power / Heat I Model options | Monitar items

Mechanical miking
’> Paower input |6.0000 \W/m3 ’

—Digester heating and CHP options

Boiler efficiency IIJABS

Digester heat loss IUA5U °C / day

v Combined Heat & Power unit (CHP)

~CHP Options
Percent CHP engine to power |33.DU %

Percent CHP engine to heat |35.DU 2

Percent CHP engine exhaust/waste 3200 %

CHP heat use
v Use CHP heat for boiler

Efficiency of heat use Il155

Press F1 for help OK I Cancel |
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%r Parameter editor

Combined Heat and Power [CHP) engine I

Parameters

Name Default Yalue

Methane heat of combustion [kJ/mole] 800.0000  §800.0000
Hydrogen heat of combustion [kJ/mole]  |240.0000 | 240.0000
CHP engine heat price [$/kWh] 0 0
CHP engine power price [$/kwh] 0.1500 0.1500

CHP power use

% On-site use [sell any excess) ¢ Sell all CHP Engine power generated

Print all Set current tab to default values

oK | Cancel I
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- Editing Thermal hydrolysis unit

Operation Power lModeI optionsl Monitoritemsl

Power

| Mechanical power required |5.0000 W /(m3/d)

Power recovery options

[V Heat exchanger on inflow/outflow

Exchanger efficiency |0.65

Approach temperature difference |20.00

iE

Press F1 for help

Cancel
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- BioWin Album
Album  Datsbase View

Power Demand Distribution Power Demand Distribution

Heatin, = z i
SIL sep Disinfection ) SIL sep.Disinfection Heaiing
67 kW 18.0 % .8 %
-l

Mixing
70%

Blowers
495%

Power Demand Distribution

Heating SIL sep Disinfection
§ TAKW |......_| L I
Mixing Pumpin
3 26 kW 7 el D
4
H
o
o
00- CHP engine generated |
Blowers Mixing Mechanical Pumping Heating SIL sep.Disinfection
Inf Flow | Inf COD | Inf TKN /NH3 | Soids Dist ] State Point] Steady State Profiles | Steady state Effluent | | Dyn N Pofies | Dyn Aeration | SOTE | Table #1 | Curent yal Power | Dyn Power Dist #1 ] Dyn Power / Consumplion | Current Val Cost | Dyn Power Cost ] Dyn Costs -Slus « | »
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- BioWin Album - o X

| Album  Database View

Power Demand
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——Blowers ——Mixing ——NMechanical ——Pumping ——Heating
——SIL sep./Disinfection —— Power (CHP) —— Total power demand —— Net power demand
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Album Database View

Power Demand
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[ = Daily energy use @ Monthly energy use = Total energy use |

Steady State Profiles | Steady state Effiuent | Dynamic Effiuent | Dyn N Profiles | Dyn Aeration | SOTE | Table #1 | Current Val Power | Dyn Power Dist #1 Dyn Power / Consumption | Current Val Cost | Dyn Power Cost | Dyn Costs - Sludge and Chem | Dyn Costs - Totals | Effluent / Costs Summaries | « | »
«@» | DB [ BX|&|FO | o
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Power Categories |PowerDemand [kW]| Cost [Power Use) [$.o*hour]|

Blowers 185.21 18.89
Mixing 20.00 2.04
Mechanical 3.00 0.3
Pumping 18.38 1.87
S/L sep./Disinfection 67.24 6.86
Total 293.84 29.97
Pawer [CHP) B84 0 e
Net 23438 e
System total 374.07 In

254k i) Alpha & Beta

BioWin 5.0 HtH F 1] LLRE IR SR 1 ) S 4L (alpha AT beta) B ok BEIN (A 284K o S5 IR BF S AR
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M Editing AER - #5 X

Dimensionleperation Power Moadel |Monitoritems
Model options

[ Local kinetic parameters Edit local kinetic parameters I

|~ Local aeration parameters Edit local aeration par

[ Local diffuser parameters Edit local diffuser parameter I

|~ Model gas phase

Alpha F 1 [ Beta

¢ Constant at 0.500 (& Constant at 0.950
Pattem ... | || | © Scheduled Patterr I =

Press F1 for help OK | Cancel |
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Album Database V
Costs Distribution Costs Distribution
Power Power
37.11 ($thour) 66.64 %
Sludge Sludge
10.25 ($/hour) 184%
Chemicals Chemicals
8.33 ($/hour) 14.96 %
Costs Distribution
50
Power
37.11 ($/hour)
=
3
£ Chemicals Sludgg
2 8.33 ($thour) 10.25 ($/hour)
@ 10 N
o
o
10
Power Chemicals Sludge
Inf Flows | Inf COD | Inf TKN / NH3 | Solids Dist | State Point | Steady State Profes | Steady state Efhuent | Dynaric Effluent | Dyn N Profies | Dyn Aeration | SOTE | Table #1 | Current Vel Power | Dyn Powes Dist #1] Dyn Power / Consumption Curent Vil Cost | Dyn Power Cost | Dyn Costs - Sludc « [ » |
«@» DB [BX|&|FEO|
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Summer Pricing  Weekends/Holidays Winter Pricing
{May 1 - October 31) (All Year) (November 1 - April 30)

MIDNIGHT MIDNIGHT MIDNIGHT

: .M.
7
1
00N NOON

PRICESPERKWh | 1Jd Off-peak  J2237 Mid-peak [[K] On-peak

7
P.M

11

A.
NOON
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Electricity costs X

Energy use | Other charges
Specify electricity cost by

" Constant value of

012 $ 7 [Kwh]
Pattern |

= |
¢ Seasonal -
Seasonal electricity cost X

" Scheduled

Seasonal electricity cost |

~Summer ~Winter
Start date: m Start date: m
Only day & month used Only day & month used
Rates —Rates
On-Peak $/kwh[0161 OnPeak $/kwh 0161
Mid-Peak $/kwh[0122 Mid-Peak $/kwh[0122
Dff-Peak $/kwh[0080 Off-Peak $/[kwh[0080

[~ Period definition:

Period definitions

Period 1: m IM, Period 1: m m
Period2: [11:00 = [Onpesk ] Period2: [11:00 = [Midpeak +]
Period 3: WE Wﬂ Period 3: WE lL'ln-pTE
Period 4 : Im W Period 4 : m Im

Year round
v ‘Weekends Off-peak

¥ Saturdays Off-peak

¥ Sun
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Chemical Costs I

Print all

B

Parameters
Name Default  |Value
Methanol cost [$/L] 0.4400  }0.4400
Ferric cost [$/L] 01000 |0.1000
Aluminium cost [$/L] |0.0800 |0.0800
Methannol

H.— Editing Methanol
Inputtype Costs

Chemical addition cos

Monitor items

ts

[V include this element in chemical costs calculatioré

Press F1 for help

OK | Cancel |
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Album Database View
Costs (Energy)
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Energy use Service Charge
Peak Demand Charge Cost (Use, Peak & Service charges)
CHP power credit (sale) Cumulative credit (CHP power)
{ ive cost (Energy)
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Dynamic Effluent | Dyn N Profes | Dyn Aeration | SOTE | Table #1 | Curent Vel Power | Dyn Power Dist #1 | Dyn Power / Consumption | Current Vel Cost Dyn Power Cost [ Dyn Costs - Sludge and Chem | Dyn Costs - Totals | Effluent / Costs Summaries | « [ |
«O» | DB | BX &|FO |
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¥ BioWin Album - 0 x
Album  Database View
Costs (Total)
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[——Cost (Total) —— Cumulative cost (Total)
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¥ Editing AR - #1

Dimensions Operation IPower | Model ] Monitoritemsl

[~ Specify aeration method
& DO setpoint

" Air flow rate

" Un-aerated

X
DO Setpoint
@ Constant at IZDDDO mg/L
" Scheduled Pattermn |

[ Diffusers

" ATAD

" Number of diffusers

[~&ir flow rate constraints

[ Minimum air flow rate of

I~ Maximum air flow rate of

Note: Constraints only applied for dynamic simulations.
For steady state alarms are generated

[ Local temperature

Temperature

" Scheduled

{* Constant value of [20.0 (deq. C)

Pattern

Press F1 for help

OK I Cancel |
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Y Parameter editor X

Aeration  Diffuser IHenry's law constants | Mass transfer | Surface aeralorsl Blowerl Anaerobic digesterl Emission factors]

Parameters
Name Default Value
k1inC =k1(PC)"0.25 + k2 1.2400 1.2400
k2in C = k1(PC)"0.25 + k2 0.8960 0.8960
YinKla=CUsg ™Y - Usgin [m3/(m2 d)] 0.8880 0.8880
Area of one diffuser [m2] 0.0410 0.0410
Diffuser mounting height [m] 0.2500 0.2500
Min. air flow rate per diffuser m3/hr (20C, 101.325 kPa) 0.5000 0.5000
Max. air flow rate per diffuser m3/hr (20C, 101.325 kPa) 10.0000  (10.0000
‘&' in diffuser pressure drop = & + B*(Qa/Diff) + C*(Qa/Diff)"2 [kPa] 3.0000 3.0000
'B'in diffuser pressure drop = & + B*(Qa/Diff) + C*(Qa/Diff)“2[kPa/(m3/hr (20C, 101.325 kPa)) ] 0 0

'C'in diffuser pressure drop = A + B*{Qa/Diff) + C*(Qa/Diff)"2[kPa/(m37hr (20C, 101.325 kPa))"2] |0 0

Set example fine bubble diffusers Set example coarse bubble diffusers |

Print all Set current tab to default values 0K | Cancel
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Aerated Reactor SOTE - Current Value

SOTE (%)




Aerated Reactor SOTE - Dynamic

SOTE (%)

0
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—AER-#1 SOTE — AER-#2 SOTE —AER -#3 SOTE —AER-#4 SOTE —AER - #5 SOTE —AER - #6 SOTE — AER - #7 SOTE |
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