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batch, fed-batch and :7170'w nIronIVIX ,NIIY NI7IV9] JIANND NIDIWNAN NYAIRNA NNR
. continuous operation

media/nutrients during operation according to a pre-set program Npo0X N71D!
automatically control temperature NN1VI9NV 7W 'VNIVIN N1V

automatically control oxygen level (including anaerobic operation), pH and foaming
continuously measure and report biomass concentration via optical density (OD)
N'TOIN LYY NDWN 707 ,N'RNAYY NNRAL TIR'S NT'AY )T YXANN DNI0IN19N N2
yan 10N NIYXNXA NYNAT 12 DNIVINION NYAIX 701 021N NO2I7I NNVIRN ,NNN
supervisory control and data acquisition (SCADA) software controlling, niyxnxali
monitoring and recording information from all 4 systems in parallel

NI77190 NIAT A'YVINTD NIYN YAIX NYWHDI General
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NIYXNKX2 PINAN 11011 21lvona AMNN ,2AUnNni N1IN ,N'7N nuYL MpPan noyn e
remote operation over the internet through mobile or computer n'¥j7"79X1 V1NVI'X
application

Main controller unit

NT'N' .NRIYD NIZIV9N T DAL 7R 21VONY7 yan Jon oy (NN71W 7V) 910'Y1a Ndwn - e
NP2 010 NwoNnn SCADA mpa N1IN T 7Y IX locally nmipm nu7wa najpan
.0U1NVI'RN NIYXNNRA ZINN 21YONI

N9 0'72'N NIA'N YWOKRNI culture vessels 7ITa-"70m 1-2 A7an A'YLINOD NTN''D e
(mrrix) 207 10 -1 (NIND IX) W07 1 12 Yvan NI

NWON'Y variable speed persitaltic pumps INI' IX 3 A7aN1 2WONN A'YVIND DTN 7D @
antifoam ,'9'¥90 VIVIIO ,N*TN ,0'0'0 ,NIXAIN 7Y N'VNIVIXK NITN

USB port for data download and software update e

Power supply: 230 VAC/50-60 Hz- e

TIXVINTD 9o
00" 1.5-5.5 2 yan nTIay N9 NDIDT 70! OV 17910 A'XVINN9N NN e
DIY'NN 72 X 1721 NIY77'001 NPT DY stainless steel-n top plate 1770 oM e
.N72un? NNATIMN NISOINNI
Agitation via direct drive connected to a stainless steel pitched-blade disc impeller, o
option for additional impeller types
Air inlet/ Exhaust filter for culture vessels and reagent bottles PTFE-filter pore size: 0.2 um -

Sensors
ANTRIVING DYTMY NIFNT7 NIV19N0 11010 VYNT7 DNICION D 7Y e

e Temperature — pt100 type sensor with measurement resolution of 0.10C or higher.

e -pH - Optical-based pH-Sensor with ISM-based recognition, measuring media pH in
the range of pH 2-12, with a resolution of 0.1 pH units or higher .

e -Dissolved oxygen (DO) — Optical-based oxygen sensor (ISM) with ISM-based
recognition, measuring %02 saturation in the media between 0 and 200% saturation,
with a resolution of 1% saturation or higher.

e -Optical density (OD) — Allowing continuous measurement of biomass concentration up
to 4000 FTU.

e -Level/foaming — Electronic sensing of foaming events or excess liquid level with

variable sensitivity .

-Option for additional CO2, Redox sensors

Gas system
e The system will be supplied with a ring sparger, with option for additional micro-sparger
o Gasses supplied through a single Mass flow controller with 4 gas intlets (AIR, N2, 02,
option for CO2)
e Gas flow and switching between gas type automatically controlled bythe main control unit
Condenser unit on exhaust stream to minimize evaporation los

Temperature control unit
e During a run temperature will be maintained within 0.5°C of set point
e Temperature control range between 0°C and 70°C (depending on coolant type)
Heating by heat blanket connected to and controlled by the main control unit
Cooling by cooling ring, with each vessel connected to an independent chiller to be supplied as

part of the system
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Software Configuration

o SCADA-Software for data acquisition, process visualization, process control, data export,
compatible with operating system Windows 10 or higher

o Software will display predefined parameters and allow monitoring, controlling and recording
information from all 4 fermentation systems in parallel

e Choice of display for parameters, display range

e Easy guide through calibration routine for pH and DO sensors.

e Re-calibration functions for the pH and DO sensor during the fermentation run.

e Control temperature, stirrer speed, pH and DO, gas flow control, foam and level control, and
substrate addition.

o Alarm for process parameters, overshoots, including outgoing alarm messages to process
operator

e Security shut down for heating system in case of overheating

The central control software/computer should also support remote operation over the internet
through mobile or computer application.

Harvest Components
e Inoculation port stainless steel
e Autoclavable manual sampler
o Harvest pipe, height adjustable stainless steel

DMTAAINNZ' 7Y AYLINTD W NIAT NIDYN VAR 7Y NL7IYA — DA NT'N!

2101 Nwoxrnn SCADA najpa ndin 1 %y Ik locally nmipzn no7wi mpan n'nt e
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7710 DMTMAINNE™M 127 DMXNIM 0NI0INI9N
NVIIRN NNX 72 .0'T''NI NITIVAY ,0NNY ,NIMUS
170'w NI'oNIVIX ,NNIY NI71Y9] NN NDWwNN
. batch, fed-batch and continuous operation
media/nutrients during operation N790X N71>!
according to a pre-set program

automatically control n1VYONL 7w 'VNIVIX NIV
temperature

automatically control oxygen level (including
anaerobic operation), pH and foaming
continuously measure and report biomass
concentration via optical density (OD)

NP2l TI'S DTN 0T YXANN 0NI10IN9N N1
NN0INN ,NNX DTN N0MY NN 707, NIRNXY
N7 12 DNIVINN9N NYIIN 701 DRINI NV
supervisory control NIY¥NX2l yan 10N NIY¥Nxa
and data acquisition (SCADA) software controlling,
monitoring and recording information from all 4
systems in parallel

,AYUNNI 1IN ,N'TIN NLV'7W7 NIPaN NdWN
01IVI'R NIYXAN PINTNA 0L 7IYONA JINNN
remote operation over the internet n'¥j?"79xI
through mobile or computer application

Main controller unit

21yon?7 yan qJon oy (N'IN71v 7y) 910'¥12 NdWN
NPAN DR .NRIYA NI7IV9N T AXaan 7y
SCADA m7a NIN T 7V IX locally nmijpm no'7en
NIYXNKA 71NN 71901 N7 1101 NYOXRNAN
.01MVIRN




39

culture 2Ima-"73m 1-2 A7an A'YVINO DTN 7D @
1 "2 yan NTIAY N9 0'™72' 112N TWONNI vessels
(it 1x) 207 10 -1 (NIND IX) Y07

NI IR 3 PAN1 29NN A'YVIND NTN D e
NITN NWOR'Y variable speed persitaltic pumps
,'9'¥90 LIVAIO ,N'TN ,0'0'0] ,NIXNIN 7W N'VNIVIN
antifoam

USB port for data download and software update e

Power supply: 230 VAC/50-60 Hz - o

TIXVIRTD Y90
N912 N'DIDT 7' QY 7910 N'XVINN9N NN e
07 1.5-5.5 A van nTay
NI'T DV stainless steel-n top plate 177! D' 7mMn e
NNDTIMN NISOINNI DIYW'NN 72 DX 17211 NI 0N
.n7wn?
Agitation via direct drive connected to a stainless e
steel pitched-blade disc impeller, option for
additional impeller types
Air inlet/ Exhaust filter for culture vessels and reagent -
bottles PTFE-filter pore size: 0.2 um

Sensors

NI'N7 NNIVI9NV 11010 VYNT7 DMICION ‘D 7Y e
AN7PIVING D' T'Y

e  Temperature — pt100 type sensor with measurement
resolution of 0.10C or higher.

e -pH - Optical-based pH-Sensor with ISM-based
recognition, measuring media pH in the range of
pH 2-12, with a resolution of 0.1 pH units or
higher .

e -Dissolved oxygen (DO) — Optical-based oxygen
sensor (ISM) with ISM-based recognition,
measuring %02 saturation in the media between 0
and 200% saturation, with a resolution of 1%
saturation or higher.

e  -Optical density (OD) — Allowing continuous
measurement of biomass concentration up to 4000
FTU.

e -Level/foaming — Electronic sensing of foaming

events or excess liquid level with variable

sensitivity .

-Option for additional CO2, Redox sensors

Gas system
e The system will be supplied with a ring sparger, with
option for additional micro-sparger
e (asses supplied through a single Mass flow controller
with 4 gas intlets (AIR, N2, O2, option for CO2)
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e Gas flow and switching between gas type automatically
controlled bythe main control unit
Condenser unit on exhaust stream to minimize evaporation
los

Temperature control unit
e During a run temperature will be maintained within
0.5°C of set point
e Temperature control range between 0°C and 70°C
(depending on coolant type)
o Heating by heat blanket connected to and controlled by
the main control unit

Cooling by cooling ring, with each vessel connected to an
independent chiller to be supplied as part of the system

Software Configuration

o SCADA-Software for data acquisition, process
visualization, process control, data export, compatible
with operating system Windows 10 or higher

o Software will display predefined parameters and allow
monitoring, controlling and recording information from
all 4 fermentation systems in parallel

e Choice of display for parameters, display range

e Easy guide through calibration routine for pH and DO
Sensors.

e Re-calibration functions for the pH and DO sensor
during the fermentation run.

e Control temperature, stirrer speed, pH and DO, gas flow
control, foam and level control, and substrate addition.

e Alarm for process parameters, overshoots, including
outgoing alarm messages to process operator

e Security shut down for heating system in case of
overheating

The central control software/computer should also support

remote operation over the internet through mobile or

computer application.

Harvest Components
¢ Inoculation port stainless steel
e Autoclavable manual sampler
e Harvest pipe, height adjustable stainless steel

¥ NIAT NIDYYN YaIX 7Y nviva - DA NTNY
DTN 7¥ A'YLINND
NI T 2y Ix locally n'ipn no7wi mpan NNt e
21voni mMijpa N1v mwornin SCADA mjna
9,2 ,1 0'9'v02 VIIDND LINVI'RN NIYXNNA PINTN

MmN NN

TIND
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