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This document and its parts can be copied or provided to a third party only with the express permission of PSI.

The contents of this manual have been verified to correspond to the specifications of the device. However, deviations cannot
be ruled out. Therefore, a complete correspondence between the manual and the real devicebegyuamanteed. The
information inthis manual is regularly checked, and corrections may be made in subsequent versions.

The visualizations shown in this manual are only illustrative.

This manual is an integral part of the purchase and delivery of equipment and its accessories andtiestmBar abide
by it.
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1 WARNING&ND SAFETY PRECAUTIONS

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY BEFORE TURNOWE TINETMUR-TIN:

il

= =4 -4 =4

Remove all packaging and transport protectors before connecting the Kultivator to the power supply.
Use only cables supplied by the manufacturer.

Keep the device dry outside and avoid working in high humidity environment!

The manufacturer is not responsible for any damage due to improper operation!

Water and other liquids should only be placed in vessels designed for the purpose and acconstgittions
included in this manual.

GENERAL ELECTRICAL SAFETY GUIDELINES:

=A =4 =4 =4 -4 -4

Perform a routine check of the devices and their wiring.

Replace worn or damaged cords immediately.

Use appropriate electrical extension cords/power bars and do not overload.the
Place the device on a flat and firm surface. Keep away from wet floors and counters.
Avoid touching the device, socket outlets or switches if your hands are wet.

Do not perform any alterations to the electrical parts of the device or its components.

The following table presents basic highlight symbols used in this manual

Symbol Description

A Important information, read carefully.

Complementary and additional information.

Tab.1 Used symbols
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TheMulti-Cultivator MC 100@D is considered Class 1M* LED Product. LED radiation may be
harmful to eye. Avoid direct and strongly reflected exposure. Use protective glasses.

*Class 1M: Laser and LED equipment that is safe for the naked eyefaredeeable conditions of operation.
Looking directly into the source of radiation by employing optics within the beam, such as magnifying glass,
telescope or microscope, can be potentially hazardous.

LED RADIATION

USE PROTECTIVE GLASSES
CLASS 1M LED PRODUCT
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2 GENERADESCRIPTION

Multi-Cultivator MC 100@D is acosteffective smaliscale cultivation device developed for cultivation of multiple
samples. The instrument is primarily intended for synchronous growth of algae, bacteria or cyanobacteria under defined
conditions with a wide range of applications (i.exitological and ectoxicological testing, optimization of cultivation
conditions, phenotypization of various strains). M@liltivator MC 100@D is suitable for cultivations of various
microorganisms due to wide range of used LED colors #0fnm to730 nm. The device is available in unicolor and
multicolor versions.

Multi-Cultivator MC 100D is designed to monitor growth of cultivated organisms by measuring optical density at two
wavelengths of 680 nm and 720 nm under controlled environmental timmdi (optional). Optical density is periodically
measured at selected time intervals and the data are automatically stored in the-Guilivator internal memory for
transfer to PC at a later time.

Multi-Cultivator MC 100@D consists of 8 cultivation tes where up to 85 ml of suspension can be maintained under
controlled temperature, light and aeration conditions. The cultivation tubes are immersed in temperature controlled water
bath. Each tube is illuminated by an array of LEDs (different coloralledithat generate incident irradiance up to
1,000k Y 2rf2.s? (optionally up to 2500 ¥ Y 2rf2.s1) which is independently adjustable for each cultivation tube in
intensity, timing and modulation. Each tube can be bubbled with air or selecte@gtisnal) of different flow rate through

a manually adjustable valve manifold. Mu@ultivator MC 100@@D is supplied with a light controlling unit that supports
userdefined illumination protocols, such as, flashing light or diurnal regime.

The instrumat function can by enhanced by optional accessories:

1 Cooling UniAG710for precise thermoregulation of the water bath below ambient temperature front 15
PWM Pump for automatic water bath refilling as water evaporates over.time
Gas Mixingsystem GMS 150 for control of composition of aeration gas

ThreeWays Sampling Valve for sterile culture sampling during cultivation

=A =4 =4 =4

New Monitoring Software designed for user friendlyntrol of several multicultivators, clear data visualization
and easyonline processing, plus remote control

9 Turbidostatmodulefor continuous cultivation at constant optical density

The multiwell setup of MC 1008DD with controlled and adjustable light, temperature and aeration conditions is primarily
suitable for smdlscale, multisample or multivariant experiments. MultCultivator MC 100@D can be used in various
biotests or optimization studies when different light treatments of the same or different organisms need to be assessed
under reproducible conditions.

This manual contains technical information about the Mdtiltivator device, description of instrumentation delivered
with the device and a step by step instructions for successful cultivation of a widely used teGh&dgella vulgarisThe
short instuctional video about the satp of MC 1006DD is provided for demonstration purposes as part of the MC <1000
OD Caultivation Kit, illustrates how to set up the MC @D and initiate the culture under standard conditions.
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2.1 TECHNICASPECIFICATION

Number of Cultivation Tube Slots:

8

Volume of each Cultivation Tube:

100 ml (maximunrecommended cultivation volume of each cultivation tube is 85 ml)
Precision Controlled Temperature:

p G2 wmn c/ F020S G-K8 kYo hRRPIGESHtRIYIS NI § dzZNB
Mp ¢cch c/ 02LJA 2 Y IAC71Gahdukder@tanldrdilab@atodgyonditions)
Heating System:

One 150 W cartridge heater

LED Lighting:

Cool white, warm white, red or blue LED lighting (more about the $ighttra of unicolor MC 1000D in the Appendix)
In multi-color version igach cultivation slot furnished with different LED color (more in the Appendix)
Light intensity is calibrated and linearized. It is adjustdfglen 1x Y 2vf2.s' ¢ maximum intensity
Maximum light intensity up to, 000« Y 2rf2.s? (Light upgrade version has intensity up t6@« Y 2rf2.s?)
Light Regime:

Static or dynamic (triangle, sinus, daylight, pulse form)

Display:

Twaorline display serves to offline system control and visualization of actual readings
Controlled Flow of Bubbled Air:

Manual via manifold valves

Controlled Composition of Bubbled air:

Optional with purchase of GMS 150

Volume of Water Bath:

51

Measured Parameters

Optical density (OD) and temperature

Optical Density Measurement:

Real time measurement of OD by two LEDs (720 nm, 680 nm) per cultivation tube. Measurement made at specified time
intervals. Optical patlg 27 mm.

Detector Wavelength Range:

PIN photediode with 630 nm 750 nm bandpass filters

Bios:

Upgradeable firmware

Communication Port:

USB AB

Material:

Glass, stainless steel, silicone gasket, polycarbonate

Dimension:

80.5x35x21cm

Weight:

13 kg

Electrical:

110240V AC
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3 DEVICBDESCRIPTION

Standard version of the MC 10@D package consists of the main body comprising control unit, integrated air pump,
holder for humidifier bottle, temperature and water control unit, water pump, water bath, main gas dispenser tube, power
supply, plus OD measuring sensiig(l). In addition, the complete packet contains also MC X@IDCultivation Kit Fig.

2). The main part of the MC 1060D is a thermally controlled water bath with 8 sl@dsthe cultivation tubes and the LED
panel on the back. Cultivation water bath is a flagtangular, glass container with the maximal capacity of 5 liters with
inserted cultivation tubesThe homogeneous temperature distribution within the water bath is ensured by continuous
circulation of the tempered medium (distilled water) through a wagtemp. lllumination is designed and controlled to be
independent for each cultivation tube. The potential crosstalk with the neighboring tubes is minimized by inserted plastic
dividers.The control unit of the MC 1080D can be used to individually setwafried light protocols and intensities for
each cultivation tubeThe dimension of cultivation tubes is 3 cm in diameter and 20 cm hdigbtmaximum volume held

by one cultivation tube is 100 ml, the recommended working volume is 85 ml. The arrayt @tiigting diodes (LEDSs) is
located behind the cultivation tubes. See User's guide chaptepage 24 for cultivation instruction and detailed
description of the MC 100@D Cultivation Kit.

Main gas dispenser tube ’

Air pump ® . ] . -
(behind the control unit) v B Cooling and heating unit

—

-— - /s
Temperature sensor

Fig.1 Front view of the MC 1060D.

Clean the MultiCultivator MCLO0G-ODand its components only with a mild detergent if not stateg
20KSNBAASD 5-Baged Gleamnzs ® the fHlaSigsK 2

If cultivation tube is filled over 85 ml excessive fluid may overflow during bubbling.

Please note that some ligipenetration €a. 2% when highly illuminated slot is next to dimly
illuminated ong occurs between neighboring cultivation slots because the plastic dividers betwsé
the slots are not fully light proof
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3.1 COMPONENTS OF MC 1000

Standard MC 1060D components delivered to the customer and the view of the final MC-OI@&eitup are shown in
Fig.1.

Check the contents of the package and compare it with enclosed standard package list (see be

3.1.1 LIST OF STANDARD MC 10DOCOMPONENTS
1. Power supply with the power cord.
2. Main body ofthe MC 10080D consisting of:
1 Water bath
water pump with voltage changer
cooling and heating unjt
water level sensar
temperature sensar
integrated air pump

control unit,

=A =/ =4 4 =4 -4 -4

main gas dispenser tube with manifolds
1 optical density sensors for eachiltivation tube

3. Cultivation Kit for set up of 8 cultivation tubes (For the complete list of cultivation kit componenitBage2 on
page24) and protective glasses.

Fig.2 Components of the MC 10@D Cultivation Kit.

10
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4. Gas Connection Module for establishing the connection betweemMhii-Cultivator and an external Gas Mixing
System such as GMS 150 or an external air pump. This module is required if the gas supply to the-®IC i$000
not via the integrated air pump which is provide with the Mi@itiltivator.

5. USB Flash Disc with ODWVi&oftware for downloading stored OD and temperature measurements and with
ControlDeviceCenter Software for light calibration or firmware upgradé g A 4 K RSY2y aid NI GA2Y
Guide for Cultivation of Algae and Cyanobacteria in MC-@D0

6. USB cablevith for device monitoring by control SW, data transfer or firmware upgrade.

7. LYadNdzOGA2y alyddt FyR ! aSNR& DdZARS T2NJ OdzA GASI GAz2yY

3.1.2 OPTIONAACCESSORIES/COMPONENTS

1. Cooling UnitAG710 including plastic tubes, power cord and control cable for cooling the water bath below
FYOASY(d GSYLISNI (dzNBE -©OR Budtiyl terip2ratuwepregaldtob alowa énly to avarm up the
temperature inside the water bath.

MC 10000D device itséldoes not have temperature regulator buift that would allow regulate the
temperature in watetbath below the ambient temperature. If high light intensities are used, pleg
be aware that the water bath temperature will increase even above the amb@nhrtemperature.

2. PWM Pump including plastic tubes and plastic connectors for automatic control of water level in the water bath.

w

Gas Mixing System GMS 150 or an external air pump including parker tubing and connectors for control gas
concentrations in the MC 1000D.

Spare Part Kit.
Set of 10 Thre&Vays Sampling Valves for sterile culture sampling during cultivation.

New Monitoring Software

R

Turbidostat moduleand USB Flash disc witlurbidostat manual and witRumpCalibrator software

3.2 DESCRIPTION OF THE MUCULTIVATOR CONTROL UNIT FRONT PANEL

The device is controlled via front panel of the control unit with 4 LED lights on the left and 4 control keys on thégight (
3).

MULTI-CULTIVATOR

READY @

Photon
Systems
cooL @ Instruments

HEAT @

WATER @

t

WWW.psi.cz

Fig.3 Multi-Cultivator front panel. 1) Four LED indicators. 2) Two line display. 3) Four control keys.

11
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3.2.1 1.LED INDICATORS
GreenLED indicatoREADYs lighting wherthe current temperature is equal to target temperature.
LED indicatoHEATis lighting when the heater turns on in the water bath.

Blue LED indicato€OOlis lighting when the cooling spiral is cooling water in the water bath when the Coolind\Onit
710is operating.

Without Cooling UniAG710the minimal temperature in the MC 100D will correspond to
surrounding room temperature.

RedLED indicatoWWVATERs lighting when the water level in the water bath drops under required level.

3.2.2 2. MAIN DISPLAY

The functions as shown in the malisplay are controlled via the main keys as described below.

3.2.3 3. MAIN KEYS

[M]: Used to move back in the menu tree or to exit the menu.

[S]: Used to move forward in the menu tree, to save the selection, or to turn ON/OFF.
[M]: Used to move up in the menu ¢o add value.

@ @ &séd to move down in the menu or to subtract value.

See pag@8 of this Manual for more information on MuiCultivator control.

12
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3.3 DESCRIPTION OF THE MUCULTIVATOR REAR PANEL

The rear panel houses connectors for connecting calligs4). The rear panel differs depending tire model: Model A
is inset withbayonetpin connectors whereas model B witircular M12connectors. Moreoverthe model B allows to
connectalso water level sensor, heater and temperature serthoough the external connectonghichfacilitates their
replacement.

Fig.4 Multi-Cultivator rear paneModel A:4) Water pump connector. 5) Gas Output for the Gas Mixing System. 6) Gas Input for the
Gas Mixing System. 7) AUX2 connector for PWM Pump. 8) AUX1 connector igr@ito®) Power supply connector. 10) USB
communication connectoModel B:11) Water level sensor. 12) Heater. 13) Temperature sensor.

3.3.1 CONNECTION FOR THE WATER PUMP

Power cable for water pump should be plugged into the water pump connektgrd¢4) prior to switching MC 1060D
device ON.

3.3.2 IDENTIFICATION LABEL WITH SERIAL NUMBER

Each MC device is assigned by the serial number after thetdistithg. The serial number is marked on the label on the
main body. Please note, the serial number of Mdliltivator and the power supply must fif.5).

B. .
A MULTI-CULTIVATOR MC1000 s b l
Photon ﬂ ~
?Syslcms — wS/N
Instruments . SN-MC-1000-009 | ~

Fig.5 A) Label from the MC 10@0D. B) Label from the Power Supply of the MC-OIDONote the same serial number.

13
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A Damage can occur when the power supply is incompatible with the MGQ@DGevice.

3.3.3 GAS OUTPUT AND GAS INPUT FOR THE GAS MIXING SYSTEM

Please note that the Gas Mixing System GMS 150 is not included with the standard MOLL@@@ice. See pa@e for
detail instructions for use of the Gas Mixing System.

3.3.4 AUX2 CONNECTOR FOR THE PWM PUMP CABLE

Please note that the PWM Pump is not part of standard MC 1DDGeviceSee page1l for detail instructions for use of
the PWM Pump.

3.3.5 AUX1 CONNECTOR FOR THE COOLINGCUNT

Please note that the Cooling UMiG710is not included with the standard MC 10@D device. See pad¢ for detail
instructions for use of the device.

3.3.6 USB COMMNICATION CABLE

USB communication cable is provided as part of the MC -QD@ackage for connecting the device with the computer.
This connection has to be made for OD and temperature data download to a PC by ODView program, for SW control of the
device orfor any firmware updates.

14
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4 INSTALLATION

4.1 DEVICE INSTALLATION

1 Multi-Cultivator should be placed on a flat, firm and dry surface.
1 Make sure that the power supply is switched OFF.

1 Using the provided power cord, interconnect the MC @D with thepower supply. Plug the power cord of

the power supply (the thickest cable) into the round connector on the rear panel of the-Rlulivator labeled
POWERHig.6A).

Fig.6 Rear panel of the MC 106DD with the POWER connecémd Power supply devic&he upper picture is related to the model A,
the lower picture is related to the model B.

i Connect the power supplyig.6B) to a 110/230 V outlet.

1 Plug the voltage changer of the water pump into the water pump conne€&igr4-4) in the rear panel of the
MC 10000D.

1 Switch ON the power supply.

4.2 LIGHT CALIBRATION

Lights of each MC 100D device are factory calibrated. Lights are calibrated for different iligénsities equivalent to
1,2,3,5,10, 15, 20, 25, 50, 70, 90 and 100 % output of the LED lights. The results of the light calibration wittatiencali
coefficients are included in a calibration list and provided to the customer together with trehased device unit.

In case the customer requires-oalibration or the firmware version was changed (please note that in this case light
calibration values are lost) the following steps should be followed:

15
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1 Fill the water bath with distilled water up /3 of the volume.

1 Place cultivation tube filled with distilled water in slot 1 (first slonfrthe left side of the MC 1000D = Light 1).

1 Turn on the MultiCultivator and connect it to the computer via serial cable. Open ControlDeviceCenter from
deliveSR ! {. TFflaK RAAO | yBete##\¢y R GKS RSGAOS @Al odzidz2y

1 Place the light measuring sensor inside the cultivation tube at a fixed depth in the center of th€kedise note,
we use spherical light sensor for the calibration.

f 2NAGS || RSEANBR fAIKG 2dzi Lizi o6 F 2 NCatbeadiol tBisplayédMight >:7 € 0
Light 1 > New Calibratian

1 Activate the Light 1 with click to the second window. Write a relevant acquired light intensity down in the second

window (without using the units).

f 4SS odaldii2¢y2 a02yliAydzS é6AGK ySEG tAIKG AydSyardae 2¥ [

T 'FTUSNI FAYAAKAY3I 27F [Sa@kiDeviee OF & ADIND Si AlRK/S dgalSt AdanliiRAy 2
Light 1. Please note, after calibrati@aving only calibration coefficients and calibration curve without raw
OFt AN GA2Y RIGF gCalboratiod ® RA&ALI F@SR Ay akKSSid a4

1 Follow the same protocol to calibrate all the other lights ensuring that the light measuring sensor is placed at the
same deph and in the center of every cultivation tube.

For optimal calibration performance, proceed with the calibration in dark room where no extern
light sources can influence the measurement.

Please note that when all lights are operating, ligiténsity measured in individual slots will be
higher due to the penetration of some light from the neighboring slots.

Calibration coefficients (either provided by manufacturer or calculated by customer) can be changed and replaced (sheet
oCalibratioré Ultdis recommended to save the customized calibration coefficients for different calibration curves in
ASLI NFrdGS FAES 06SOFdzaS 2y0S (KS O2STFAOASyida INB 2@0SNBI
anymore.

16
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5 ACCESSORIES/OPTIONAL COWHNT S

The standard functions of the Mul@ultivator device can be enhanced about six optional accessory magi(lig€ooling
UnitAG710(Fig.7A), (2)Gas Mixing Syste@MS 15@Fig.7B), (3)Turbidostat moduler'S 110@Fig.7C), (4Sampling valve
(Fig.7D), (5)PWM PumgFig.7E)and (6)Monitoring Software

GAS MIXING SYSTEM

‘www.psl.cz

TURBIDOSTAY
TS-1100

Fig.7 A) Cooling UniAG710. B) Gas Mixing System GMS 150. C) Turbidostat module TS 1100. D) Three ways sampling valve. E) PWM
Pump.

5.1 COOLING UNIKG710

Additional Cooling UnifG710is designed to regulate temperature of water bath in the extended range, down t /15
GAGK GKS NE¥2fldah A2y y2REF NR M | 62N G2NBE O2yRAGAZYad ¢CKAA | (
requiring high light intensities as some lieg of the water bath by the LEDs always occurs.

TheAG710cooling unit is supplied in two versioggor 210240V AC and 110V AC power line.

17
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511 COOLING UNAG710EQUIPMENT
Cooling UniAG710package consists of:

1 AG710water pump(Fig.8A),

1 Hailea H&L30A water chiller

1 One piece of power cable
1 One piece of AUX cable
1

One piece of elastic silicone tube 8/6 ngB m length

5.1.2 INSTALLATION

1. Place the Cooling UntG7100n a flat, firm and dry surface! Let it stand in upright position for at |&2shours
before plugging it into power supply!

2. First, connect the water pump with the water chiller by placing two circular rubbds $eig.8A) around the
outlets on the top of the Hailea water chill@fig.8B). Then put the water pump on the top of the water chiller
(Fig.8C) and place thether two seals around the outlets of Hailea water chilleig(8D). Finally, fix the water
pump to the water chiller with screw$ig.8EF).

3. Plug theAG710water pump connector into thé&UX1output on the rear panel of the MC 104@DD Fig.8G). This
connection provides the powering of the pump as well as controls its function in remote mode (M&®DO00
controls the circulation of the water in water cooling circuit).

Fig.8 A)AG710water pump anddur circular rubber seals. Bjater outlets on the top of the Hailea water chiller-R} Stegoy-step
montage of the water pump to the water chiller. G) Inmennection of the cooling unit with the Muffiulivator using the AUX cable.
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4. Inter-connect theAG710water pump, water chiller and MC 10@DD cooling spiral using the water circulation
hose Fig.9A-B). First, attach the short, 20 cm silicone hose to lihweer port (Fig.9A-1) on the right side of the
water pump. Tlkn connect the second end of this tubing to thight top input of the water chillerfig.9A-2).

5. Second, connect the 50 cm long silicone hose toupger port (Fig.9A-3) on the ight side of the water pump
and interconnect it with the right tognput of the cooling spiraKjg.9B-4).

6. Finally, use the 1 m long silicone hose to connect left output of the MC-O@D60ooling spiraHg.9B-5) with the
HG130A water chillerKig.9A-6).

7. Plug the Hailea HC30A water chiller ifAC electricity.

A The HaileadG130A water chiller is supplied with specific power cable for 220V or 110V AC plug

8. SwitchONthe HCG130A water chiller. Front display shows the actual temperature in the small water reservoir
positioned inside of the HC30A. Please read the attachetfzZ130A manual for more information.

9. Unscrew the top cover of thAG710water pump. This way you access the filling tank of the water cirEigt (
90.

10. SwitchONthe MC 10080D deviceFill the MC 100@DD water bath with distilled water while the water level in
water bath is optima(Fig.9D).

11. Set the low temperature viadisplay:Sy a 2 NE B ¢ S Y TSkt thelrdldperduremcpntral OBensor
> TControl > ONFig.10).

12. Pour carefully approximately 1 liter of distilled water in the water pump resertagr.4C). Wait while the water
is pumped into the cooling systerfill the water into the system the water returns from theper port on the
right side of the water pumyiFig.9A-3).

13. Let the bubbles leave ownd add the water into the filling tank. It must stay filled up to tygper port on the
right side of the water pump

14. Screw back the top cover of tHeG710water pump Fig.90.

15. Set the required temperature of the water in the water chilleralwaystwo5® Li A& Sl airfte R2yS
SETbutton on the front panel. Afterwards (set value is blinking) dmthe temperatureto®/ | YR O2y T A |
the shortSETpush.

16. Set the desired temperature via display or via control software.

17. MC 10000D is now set to control automatically the temperature in the water bath by circulating the water from
the water chiller Regulation is provided by the MC 1600.

18. For the proper function of thG710 cooling device with the MC 1080D it iSsSMPORTANTo regularly check
the water level in the cooling circuit. Water should befitked as described ifig.9C,Ewhen the water level in
water pump reservoir drops to 50 %. It is recommended not to let the water amount drop below this level as the
cooling unit will not operate properly and the required temperature in MC 0@ may not be stable and
increase.

It is recommended not to leave the tank without the water. However, thenp operation
without the water will not damage the AG710 Unit. The water pump is prevented d
overheating as it is automatically switched off in the case when pump temperatureupstemo
high.
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Fig.9 A), B) Connection of the HB0A water chiller with water pump and the MC 18DD. C) Unscrew/screw back the top cover of
the AG710water pump.D) Optimal water level in the MC 160D water bathE) Filling of the water pump with distilled water.

18. When Cooling Unit device is operating and the water bath is cooled down blue LED light indo&tin the
Multi-Cultivator control panel is li{g.10).

MULTI-CULTIVATOR

WWW.psi.cz

Fig.10Display of the MC 1060D control unit when Cooling UAE710is operating.
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5.2 PWM PUMP REFILLINNBODULE

PWM Pump is used to automatically refill water to the water bath. The water level in the bath is indicated by a water level
sensor. The refilling function is useful especially at high cultivation temperatures a risk of higher evaporation. ©e it can
a practical tool for longerm automated experiments.

521

PWM PUMP COMPONENTS

As shown irFig.11A:

f
f

PWM Pump with remote control cahle

silicone tubingwith Luer Lock Fittings

Check the contents of the package and compare it with the described package content (see al
Component specifications can be foundTiab.2 on page 24.

Figld{ SGdAy3 dzLJ GKS t2a tdzYlJd !0 /2YLX SGS asSi 27 O2YLRySyidao

522

in the lid of water level checking system. C) PWM pump cable is connected to AUX2 plug on the rear panel eOR2C 1000

INSTALLATNO

Use any glass or plastic bottle as an additional watdillieg bottle and fill it with minimum 1 liter of distilled
water. Please note that additional water-filing bottle is not part of PWM Pump set.

Cut two 35¢ 40 cm long pieces dilicone tubing. One of them is placed intafiling bottle. End of this tubing is

O2yySOGSR 6AGK (KS ac¢IN 2[ddaSNS ([ 220F GGKASH (tA2yad tid2Y LAIK S &

Second silicone tubing has MTLL Luer Lock Fitting on both ends. Connect one of the twaev Tk Fittings
G2 OWUE #&dzif SG 2F GKS t2a Llzylle» ¢KS &aS0O2yR SyR gAGK
in the lid of water level checking system as showhRiq11B.

Insert the PWM Pump cable into the plug labeled AUX2 on the rear panel of the@dititrator as shown iRig.
11C.

Switch the PWM pum@NVvia setting in the control unit of the MC 10@D:Settings > PWM Pump > ON
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Place the waterefilling bottle to the same elevation or below the PWM Pump to avoid water over

from the water bath.
Make sure thathere is always water in the water 4fdling bottle and the end of the silicone tubin
inside the refilling bottle is always submerged in the water.

5.3 GAS MIXING SYSTEM GMS 150

Gas mixing system GMS 150 serves to produce precise defined mixturetoef different gasses (e. g. Air, CO2, N2). The

gas supplies should be pressurized for the proper operation of the GMS. Recommended inlet pressure is in the range of
3-5 bars. The GMS isstand-alone instrument which is controlled locally from its frquenel or alternatively via MukHi
Cultivator Software.

The new versions of MC 10@D are manufactured with Parker connectors for the Gas Mixing System. It is possible to
connect external air pump instead of GMS.

MC 10000D version with connectors forhé Gas Mixing System contains additional bub
interruption valve inside of the MC 104DD that is operating gas flow from the external gas miy
system. The control of the gas flow is done solely by the gas mixing device. No specific operat
set W is required to be done in the MC 10@D control unit.

5.3.1 INSTALLATION

1 Use parker tubing to connect gas mixing unit with the gas inlet connectors of the MC unit and gas outlet
connectors with the humidifier bottle. As shownHkig.12 Gas Mixing Unit outlet tubing (in yellow) is connected
with the MC gas inlet connector.

1 Gas outlet tubing from the MC (in blue) is directly connected with the humidifier bottle. It is recommended to
connect Parker tubing with silicone tubing (optionally via Luer Lock fittings) which is then connected to the
humidifier bottle as shown in detirig.20F.

For a more detailed description please follow the manual for Gas mixing system GMS 150.

Fig.12 Rear panel of MC 1060D version wh gas/air mixing module. Note the gas inlet from GMS 150 in yellovgasautlet
connector bringing the desired air composition to the humidifier bottle.
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