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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 device cannot be guaranteed. The 

information in this 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 and both Parties must abide 

by it. 
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1 WARNINGS AND SAFETY PRECAUTIONS 

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY BEFORE TURNING THE MULTI-CULTIVATOR ON: 

¶ Remove all packaging and transport protectors before connecting the Multi-Cultivator 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 according to instructions 

included in this manual.  

 

GENERAL ELECTRICAL SAFETY GUIDELINES: 

¶ 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 them.  

¶ 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 

 

Important information, read carefully. 

 

Complementary and additional information. 

Tab. 1 Used symbols. 
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The Multi-Cultivator MC 1000-OD 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 eye under foreseeable 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.  
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2 GENERAL DESCRIPTION 

Multi-Cultivator MC 1000-OD is a cost-effective small-scale 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.e. toxicological and eco-toxicological testing, optimization of cultivation 

conditions, phenotypization of various strains). Multi-Cultivator MC 1000-OD is suitable for cultivations of various 

microorganisms due to wide range of used LED colors from 405 nm to 730 nm. The device is available in unicolor and 

multicolor versions. 

Multi-Cultivator MC 1000-OD is designed to monitor growth of cultivated organisms by measuring optical density at two 

wavelengths of 680 nm and 720 nm under controlled environmental conditions (optional). Optical density is periodically 

measured at selected time intervals and the data are automatically stored in the Multi-Cultivator internal memory for 

transfer to PC at a later time. 

Multi-Cultivator MC 1000-OD consists of 8 cultivation tubes 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 colors available) that generate incident irradiance up to 

1,000 ҡƳƻƭ.m-2.s-1 (optionally up to 2,500 ҡƳƻƭ.m-2.s-1) which is independently adjustable for each cultivation tube in 

intensity, timing and modulation. Each tube can be bubbled with air or selected gas (optional) of different flow rate through 

a manually adjustable valve manifold. Multi-Cultivator MC 1000-OD is supplied with a light controlling unit that supports 

user-defined illumination protocols, such as, flashing light or diurnal regime. 

The instrument function can by enhanced by optional accessories:  

¶ Cooling Unit AC-710 for precise thermoregulation of the water bath below ambient temperature from 15 ϲ/. 

¶ PWM Pump for automatic water bath refilling as water evaporates over time. 

¶ Gas Mixing System GMS 150 for control of composition of aeration gas. 

¶ Three-Ways Sampling Valve for sterile culture sampling during cultivation. 

¶ New Monitoring Software designed for user friendly control of several multi-cultivators, clear data visualization 

and easy online processing, plus remote control. 

¶ Turbidostat module for continuous cultivation at constant optical density. 

The multi-well set-up of MC 1000-OD with controlled and adjustable light, temperature and aeration conditions is primarily 

suitable for small scale, multi-sample or multi-variant experiments. Multi-Cultivator MC 1000-OD 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 Multi-Cultivator device, description of instrumentation delivered 

with the device and a step by step instructions for successful cultivation of a widely used test alga Chlorella vulgaris. The 

short instructional video about the set-up of MC 1000-OD is provided for demonstration purposes as part of the MC 1000-

OD Cultivation kit, illustrates how to set up the MC 1000-OD and initiate the culture under standard conditions. 
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2.1 TECHNICAL SPECIFICATION 

Number of Cultivation Tube Slots: 

8 

Volume of each Cultivation Tube: 

100 ml (maximum recommended cultivation volume of each cultivation tube is 85 ml) 

Precision Controlled Temperature: 

р ǘƻ мл ϲ/ ŀōƻǾŜ ǘƘŜ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ - сл ϲ/ όŘŜǇŜƴŘƛng to light intensity)  

мр ϲ/ ς сл ϲ/ όƻǇǘƛƻƴŀƭ ǿƛǘƘ ŎƻƻƭƛƴƎ ǳƴƛǘ AC-710 and under standard laboratory conditions) 

Heating System: 

One 150 W cartridge heater 

LED Lighting: 

Cool white, warm white, red or blue LED lighting (more about the light spectra of unicolor MC 1000-OD in the Appendix) 

In multi-color version is each cultivation slot furnished with different LED color (more in the Appendix) 

Light intensity is calibrated and linearized. It is adjustable from 1 ҡƳƻƭ.m-2.s-1 ς maximum intensity 

Maximum light intensity up to 1,000 ҡƳƻƭ.m-2.s-1 (Light upgrade version has intensity up to 2,500 ҡƳƻƭ.m-2.s-1 ) 

Light Regime: 

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

Display: 

Two-line 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: 

5 l 

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 path ς 27 mm. 

Detector Wavelength Range: 

PIN photo-diode with 630 nm - 750 nm bandpass filters 

Bios: 

Upgradeable firmware 

Communication Port: 

USB A-B 

Material: 

Glass, stainless steel, silicone gasket, polycarbonate 

Dimension: 

80.5 x 35 x 21 cm 

Weight: 

13 kg 

Electrical: 

110-240 V AC 
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3 DEVICE DESCRIPTION 

Standard version of the MC 1000-OD 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 sensor (Fig. 1). In addition, the complete packet contains also MC 1000-OD Cultivation Kit (Fig. 

2). The main part of the MC 1000-OD is a thermally controlled water bath with 8 slots for the cultivation tubes and the LED 

panel on the back. Cultivation water bath is a flat, rectangular, glass container with the maximal capacity of 5 liters with 

inserted cultivation tubes. The homogeneous temperature distribution within the water bath is ensured by continuous 

circulation of the tempered medium (distilled water) through a water pump. Illumination 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 1000-OD can be used to individually set of varied light protocols and intensities for 

each cultivation tube. The dimension of cultivation tubes is 3 cm in diameter and 20 cm height. The maximum volume held 

by one cultivation tube is 100 ml, the recommended working volume is 85 ml. The array of light emitting diodes (LEDs) is 

located behind the cultivation tubes. See User's guide chapter on page 24 for cultivation instruction and detailed 

description of the MC 1000-OD Cultivation Kit. 

 

 

Fig. 1 Front view of the MC 1000-OD. 

 

Clean the Multi-Cultivator MC 1000-OD and its components only with a mild detergent if not stated 

ƻǘƘŜǊǿƛǎŜΦ 5ƻƴΩǘ ǳǎŜ ŀƭŎƻƘƻƭ-based cleaners to the plastics. 

 

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

 

Please note that some light penetration (ca. 2 % when highly illuminated slot is next to dimly 

illuminated one) occurs between neighboring cultivation slots because the plastic dividers between 

the slots are not fully light proof. 
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3.1 COMPONENTS OF MC 1000-OD 

Standard MC 1000-OD components delivered to the customer and the view of the final MC 1000-OD set-up are shown in 

Fig. 1. 

 

Check the contents of the package and compare it with enclosed standard package list (see below). 

3.1.1 LIST OF STANDARD MC 1000-OD COMPONENTS 

1. Power supply with the power cord. 

2. Main body of the MC 1000-OD consisting of: 

¶ Water bath, 

¶ water pump with voltage changer, 

¶ cooling and heating unit, 

¶ water level sensor, 

¶ temperature sensor, 

¶ integrated air pump, 

¶ control unit, 

¶ main gas dispenser tube with manifolds, 

¶ optical density sensors for each cultivation tube. 

3. Cultivation Kit for set up of 8 cultivation tubes (For the complete list of cultivation kit components see Tab. 2 on 

page 24) and protective glasses. 

 

Fig. 2 Components of the MC 1000-OD Cultivation Kit. 
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4. Gas Connection Module for establishing the connection between the Multi-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 MC 1000-OD is 

not via the integrated air pump which is provide with the Multi-Cultivator. 

5. USB Flash Disc with ODView Software for downloading stored OD and temperature measurements and with 

ControlDeviceCenter Software for light calibration or firmware upgrade and ǿƛǘƘ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǾƛŘŜƻ ¦ǎŜǊȰǎ 

Guide for Cultivation of Algae and Cyanobacteria in MC 1000-OD. 

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

7. LƴǎǘǊǳŎǘƛƻƴ aŀƴǳŀƭ ŀƴŘ ¦ǎŜǊΩǎ DǳƛŘŜ ŦƻǊ ŎǳƭǘƛǾŀǘƛƻƴΦ 

 

3.1.2 OPTIONAL ACCESSORIES/COMPONENTS 

1. Cooling Unit AC-710 including plastic tubes, power cord and control cable for cooling the water bath below 

ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ όŘƻǿƴ ǘƻ мр ϲ/ύΦ a/ мллл-OD built-in temperature regulator allows only to warm up the 

temperature inside the water bath.  

 

 

MC 1000-OD device itself does not have temperature regulator built-in that would allow regulate the 

temperature in water-bath below the ambient temperature. If high light intensities are used, please 

be aware that the water bath temperature will increase even above the ambient room temperature. 

 

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

3. Gas Mixing System GMS 150 or an external air pump including parker tubing and connectors for control gas 

concentrations in the MC 1000-OD. 

4. Spare Part Kit. 

5. Set of 10 Three-Ways Sampling Valves for sterile culture sampling during cultivation. 

6. New Monitoring Software. 

7. Turbidostat module and USB Flash disc with Turbidostat manual and with PumpCalibrator software. 

 

3.2 DESCRIPTION OF THE MULTI-CULTIVATOR 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 the right (Fig. 

3). 

 

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

Green LED indicator READY is lighting when the current temperature is equal to target temperature. 

Orange LED indicator HEAT is lighting when the heater turns on in the water bath. 

Blue LED indicator COOL is lighting when the cooling spiral is cooling water in the water bath when the Cooling Unit AC-

710 is operating.  

 

 

Without Cooling Unit AC-710 the minimal temperature in the MC 1000-OD will correspond to 

surrounding room temperature. 

 

Red LED indicator WATER is 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 main display 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. 

[ҧ]: Used to move up in the menu or to add value.  

ώҨϐΥ Used to move down in the menu or to subtract value. 

See page 38 of this Manual for more information on Multi-Cultivator control. 
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3.3 DESCRIPTION OF THE MULTI-CULTIVATOR REAR PANEL 

The rear panel houses connectors for connecting cables (Fig. 4). The rear panel differs depending on the model: Model A 

is inset with bayonet pin connectors whereas model B with circular M12 connectors. Moreover, the model B allows to 

connect also water level sensor, heater and temperature sensor through the external connectors which facilitates their 

replacement.  

 

Fig. 4 Multi-Cultivator rear panel. Model 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 for Cooling unit. 9) Power supply connector. 10) USB 

communication connector. Model 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 connector (Fig. 4-4) prior to switching MC 1000-OD 

device ON. 

 

3.3.2 IDENTIFICATION LABEL WITH SERIAL NUMBER 

Each MC device is assigned by the serial number after the final testing. The serial number is marked on the label on the 

main body. Please note, the serial number of Multi-Cultivator and the power supply must fit (Fig. 5). 

 

Fig. 5 A) Label from the MC 1000-OD. B) Label from the Power Supply of the MC 1000-OD. Note the same serial number. 
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Damage can occur when the power supply is incompatible with the MC 1000-OD device.  

 

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 MC 1000-OD device. See page 22 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 1000-OD device. See page 21 for detail instructions for use of 

the PWM Pump. 

 

3.3.5 AUX1 CONNECTOR FOR THE COOLING UNIT AC-710 

Please note that the Cooling Unit AC-710 is not included with the standard MC 1000-OD device. See page 17 for detail 

instructions for use of the device. 

 

3.3.6 USB COMMUNICATION CABLE 

USB communication cable is provided as part of the MC 1000-OD package 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 or for any firmware updates. 
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4 INSTALLATION 

 

4.1 DEVICE INSTALLATION 

¶ Multi-Cultivator should be placed on a flat, firm and dry surface.  

¶ Make sure that the power supply is switched OFF.  

¶ Using the provided power cord, interconnect the MC 1000-OD with the power supply. Plug the power cord of 

the power supply (the thickest cable) into the round connector on the rear panel of the Multi-Cultivator labeled 

POWER (Fig. 6A).  

 

Fig. 6 Rear panel of the MC 1000-OD with the POWER connector and Power supply device. The upper picture is related to the model A, 

the lower picture is related to the model B.  

¶ Connect the power supply (Fig. 6B) to a 110/230 V outlet.  

¶ Plug the voltage changer of the water pump into the water pump connector (Fig. 4-4) in the rear panel of the 

MC 1000-OD.  

¶ Switch ON the power supply.  

 

4.2 LIGHT CALIBRATION 

Lights of each MC 1000-OD device are factory calibrated. Lights are calibrated for different light intensities 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 with the calibration 

coefficients are included in a calibration list and provided to the customer together with the purchased device unit.  

In case the customer requires re-calibration or the firmware version was changed (please note that in this case light 

calibration values are lost) the following steps should be followed: 
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¶ Fill the water bath with distilled water up to 2/3 of the volume. 

¶ Place cultivation tube filled with distilled water in slot 1 (first slot from the left side of the MC 1000-OD = Light 1). 

¶ Turn on the Multi-Cultivator and connect it to the computer via serial cable. Open ControlDeviceCenter from 

deliverŜŘ ¦{. ŦƭŀǎƘ ŘƛǎŎ ŀƴŘ ŦƛƴŘ ǘƘŜ ŘŜǾƛŎŜ Ǿƛŀ ōǳǘǘƻƴ άDetectέΦ  

¶ Place the light measuring sensor inside the cultivation tube at a fixed depth in the center of the tube. Please note, 

we use spherical light sensor for the calibration.  

¶ ²ǊƛǘŜ ŀ ŘŜǎƛǊŜŘ ƭƛƎƘǘ ƻǳǘǇǳǘ όŦƻǊ ŜȄŀƳǇƭŜ άмлл ҈έύ Řƻǿƴ ƛƴ ǘƘŜ ŦƛǊǎǘ ǿƛƴŘƻǿ ƛƴ Calibration > Displayed Light > 

Light 1 > New Calibration.  

¶ 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). 

¶ ¦ǎŜ ōǳǘǘƻƴ άAddέ ǘƻ ŎƻƴǘƛƴǳŜ ǿƛǘƘ ƴŜȄǘ ƭƛƎƘǘ ƛƴǘŜƴǎƛǘȅ ƻŦ [ƛƎƘǘ мΦ 

¶ !ŦǘŜǊ ŦƛƴƛǎƘƛƴƎ ƻŦ [ƛƎƘǘ м ŎŀƭƛōǊŀǘƛƻƴ ǳǎŜ ōǳǘǘƻƴ άSave to Deviceέ ǘƻ ǎŀǾŜ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘǎ ŀƴŘ ŎǳǊǾŜ ŦƻǊ 

Light 1. Please note, after calibration saving only calibration coefficients and calibration curve without raw 

ŎŀƭƛōǊŀǘƛƻƴ Řŀǘŀ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǎƘŜŜǘ άCalibrationέΦ 

¶ Follow the same protocol to calibrate all the other lights ensuring that the light measuring sensor is placed at the 

same depth and in the center of every cultivation tube. 

 

For optimal calibration performance, proceed with the calibration in dark room where no external 

light sources can influence the measurement. 

 

Please note that when all lights are operating, light intensity 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 

άCalibrationέύΦ It is recommended to save the customized calibration coefficients for different calibration curves in 

ǎŜǇŀǊŀǘŜ ŦƛƭŜ ōŜŎŀǳǎŜ ƻƴŎŜ ǘƘŜ ŎƻŜŦŦƛŎƛŜƴǘǎ ŀǊŜ ƻǾŜǊǿǊƛǘǘŜƴ ŀƴŘ ǎŀǾŜŘ ƛƴ /ƻƴǘǊƻƭ5ŜǾƛŎŜ/ŜƴǘŜǊ ǘƘŜȅ ŀǊŜƴΩǘ ŀŎŎŜǎǎƛōƭŜ 

anymore.  
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5 ACCESSORIES/OPTIONAL COMPONENTS 

The standard functions of the Multi-Cultivator device can be enhanced about six optional accessory modules ς (1) Cooling 

Unit AC-710 (Fig. 7A), (2) Gas Mixing System GMS 150 (Fig. 7B), (3) Turbidostat module TS 1100 (Fig. 7C), (4) Sampling valve 

(Fig. 7D), (5) PWM Pump (Fig. 7E) and (6) Monitoring Software. 

 

Fig. 7 A) Cooling Unit AC-710. B) Gas Mixing System GMS 150. C) Turbidostat module TS 1100. D) Three ways sampling valve. E) PWM 

Pump. 

 

5.1 COOLING UNIT AC-710 

Additional Cooling Unit AC-710 is designed to regulate temperature of water bath in the extended range, down to 15 ϲ/ 

ǿƛǘƘ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ҕ м ϲ/ ŀǘ ǎǘŀƴŘŀǊŘ ƭŀōƻǊŀǘƻǊȅ ŎƻƴŘƛǘƛƻƴǎΦ ¢Ƙƛǎ ŀŎŎŜǎǎƻǊȅ ŘŜǾƛŎŜ ƛǎ ŀƭǎƻ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ 

requiring high light intensities as some heating of the water bath by the LEDs always occurs.  

 

 

The AC-710 cooling unit is supplied in two versions ς for 210-240V AC and 110V AC power line. 
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5.1.1 COOLING UNIT AC-710 EQUIPMENT 

Cooling Unit AC-710 package consists of: 

¶ AC-710 water pump (Fig. 8A), 

¶ Hailea HC-130A water chiller, 

¶ One piece of power cable, 

¶ One piece of AUX cable, 

¶ One piece of elastic silicone tube 8/6 mm ς 5 m length. 

 

5.1.2 INSTALLATION 

1. Place the Cooling Unit AC-710 on a flat, firm and dry surface! Let it stand in upright position for at least 12 hours 

before plugging it into power supply! 

2. First, connect the water pump with the water chiller by placing two circular rubber seals (Fig. 8A) around the 

outlets on the top of the Hailea water chiller (Fig. 8B). Then, put the water pump on the top of the water chiller 

(Fig. 8C) and place the other two seals around the outlets of Hailea water chiller (Fig. 8D). Finally, fix the water 

pump to the water chiller with screws (Fig. 8E-F).  

3. Plug the AC-710 water pump connector into the AUX1 output on the rear panel of the MC 1000-OD (Fig. 8G). This 

connection provides the powering of the pump as well as controls its function in remote mode (MC 1000-OD 

controls the circulation of the water in water cooling circuit).  

 

Fig. 8 A) AC-710 water pump and four circular rubber seals. B) Water outlets on the top of the Hailea water chiller. C)-F) Step-by-step 

montage of the water pump to the water chiller. G) Inner-connection of the cooling unit with the Multi-Cultivator using the AUX cable. 
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4. Inter-connect the AC-710 water pump, water chiller and MC 1000-OD cooling spiral using the water circulation 

hose (Fig. 9A-B). First, attach the short, 20 cm silicone hose to the lower port (Fig. 9A-1) on the right side of the 

water pump. Then connect the second end of this tubing to the right top input of the water chiller (Fig. 9A-2).  

5. Second, connect the 50 cm long silicone hose to the upper port (Fig. 9A-3) on the right side of the water pump 

and inter-connect it with the right top input of the cooling spiral (Fig. 9B-4).  

6. Finally, use the 1 m long silicone hose to connect left output of the MC 1000-OD cooling spiral (Fig. 9B-5) with the 

HC-130A water chiller (Fig. 9A-6).  

7. Plug the Hailea HC-130A water chiller in AC electricity. 

 

The Hailea HC-130A water chiller is supplied with specific power cable for 220V or 110V AC plug. 

 

8. Switch ON the HC-130A water chiller. Front display shows the actual temperature in the small water reservoir 

positioned inside of the HC-130A. Please read the attached HC-130A manual for more information. 

9. Unscrew the top cover of the AC-710 water pump. This way you access the filling tank of the water circuit (Fig. 

9C).  

10. Switch ON the MC 1000-OD device. Fill the MC 1000-OD water bath with distilled water while the water level in 

water bath is optimal (Fig. 9D). 

11. Set the low temperature via display: {ŜƴǎƻǊǎ Ҕ ¢ŜƳǇŜǊŀǘǳǊŜ Ҕ мрϲ/. Then set the temperature control ON: Sensor 

> TControl > ON (Fig. 10). 

12. Pour carefully approximately 1 liter of distilled water in the water pump reservoir (Fig. 9C). Wait while the water 

is pumped into the cooling system. Fill the water into the system the water returns from the upper port on the 

right side of the water pump (Fig. 9A-3). 

13. Let the bubbles leave out and add the water into the filling tank. It must stay filled up to the upper port on the 

right side of the water pump.  

14. Screw back the top cover of the AC-710 water pump (Fig. 9C).  

15. Set the required temperature of the water in the water chiller always to 5 ϲ/Φ Lǘ ƛǎ Ŝŀǎƛƭȅ ŘƻƴŜ ōȅ ƭƻƴƎ ǇǳǎƘ ƻŦ ǘƘŜ 

SET button on the front panel. Afterwards (set value is blinking) change the temperature to 5 ϲ/ ŀƴŘ ŎƻƴŦƛǊƳ ōȅ 

the short SET push.  

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

17. MC 1000-OD 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 1000-OD.  

18. For the proper function of the AC-710 cooling device with the MC 1000-OD it is IMPORTANT to regularly check 

the water level in the cooling circuit. Water should be re-filled as described in Fig. 9C, E when 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 1000-OD may not be stable and 

increase. 

 

It is recommended not to leave the tank without the water. However, the pump operation 

without the water will not damage the AC-710 Unit. The water pump is prevented of 

overheating as it is automatically switched off in the case when pump temperature rises up too 

high. 
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Fig. 9 A), B) Connection of the HC-130A water chiller with water pump and the MC 1000-OD. C) Unscrew/screw back the top cover of 

the AC-710 water pump. D) Optimal water level in the MC 1000-OD water bath. E) 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 indicator COOL in the 

Multi-Cultivator control panel is lit (Fig. 10).  

 

 

Fig. 10 Display of the MC 1000-OD control unit when Cooling Unit AC-710 is operating. 
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5.2 PWM PUMP REFILLING MODULE 

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. Or it can be 

a practical tool for long-term automated experiments. 

5.2.1 PWM PUMP COMPONENTS 

As shown in Fig. 11A: 

¶ PWM Pump with remote control cable, 

¶ silicone tubing with Luer Lock Fittings. 

 

Check the contents of the package and compare it with the described package content (see above). 

Component specifications can be found in Tab. 2 on page 24. 

 

Fig. 11 {ŜǘǘƛƴƎ ǳǇ ǘƘŜ t²a tǳƳǇΦ !ύ /ƻƳǇƭŜǘŜ ǎŜǘ ƻŦ ŎƻƳǇƻƴŜƴǘǎΦ .ύ /ƻƴƴŜŎǘƛƻƴ ƻŦ ǘƘŜ άh¦¢έ ƻǳǘƭŜǘ ƻŦ ǘƘŜ ǇǳƳǇ ǿƛǘƘ ǘƘŜ ƛƴƭŜǘ ǇƭŀŎŜŘ 

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

5.2.2 INSTALLATION 

1. Use any glass or plastic bottle as an additional water re-filling bottle and fill it with minimum 1 liter of distilled 

water. Please note that additional water re-filling bottle is not part of PWM Pump set.  

2. Cut two 35 ς 40 cm long pieces of silicone tubing. One of them is placed into re-filling bottle. End of this tubing is 

ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ a¢[[ [ǳŜǊ [ƻŎƪ CƛǘǘƛƴƎ ǘƻ ǘƘŜ άINέ ƻǳǘƭŜǘ ƻŦ ǘƘŜ t²a tǳƳǇΦ 

3. Second silicone tubing has MTLL Luer Lock Fitting on both ends. Connect one of the two MTLL Luer Lock Fittings 

ǘƻ ǘƘŜ άOUTέ ƻǳǘƭŜǘ ƻŦ ǘƘŜ t²a ǇǳƳǇΦ ¢ƘŜ ǎŜŎƻƴŘ ŜƴŘ ǿƛǘƘ ǘƘŜ C¢[[ [ǳŜǊ [ƻŎƪ CƛǘǘƛƴƎ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ƛƴƭŜǘ ǇƭŀŎŜŘ 

in the lid of water level checking system as shown in Fig. 11B. 

4. Insert the PWM Pump cable into the plug labeled AUX2 on the rear panel of the Multi-Cultivator as shown in Fig. 

11C.  

5. Switch the PWM pump ON via setting in the control unit of the MC 1000-OD: Settings > PWM Pump > ON. 
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Place the water-refilling bottle to the same elevation or below the PWM Pump to avoid water overflow 

from the water bath. 

Make sure that there is always water in the water re-filling bottle and the end of the silicone tubing 

inside the re-filling bottle is always submerged in the water. 

 

5.3 GAS MIXING SYSTEM GMS 150 

Gas mixing system GMS 150 serves to produce precise defined mixtures of up to 4 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 is a stand-alone instrument which is controlled locally from its front panel or alternatively via Multi-

Cultivator Software. 

The new versions of MC 1000-OD are manufactured with Parker connectors for the Gas Mixing System. It is possible to 

connect external air pump instead of GMS.  

 

MC 1000-OD version with connectors for the Gas Mixing System contains additional bubble 

interruption valve inside of the MC 1000-OD that is operating gas flow from the external gas mixing 

system. The control of the gas flow is done solely by the gas mixing device. No specific operation and 

set up is required to be done in the MC 1000-OD control unit.  

5.3.1 INSTALLATION 

¶ 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 shown in Fig. 12 Gas Mixing Unit outlet tubing (in yellow) is connected 

with the MC gas inlet connector. 

¶ 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 detail Fig. 20F. 

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

 

Fig. 12 Rear panel of MC 1000-OD version with gas/air mixing module. Note the gas inlet from GMS 150 in yellow and gas outlet 

connector bringing the desired air composition to the humidifier bottle. 






































































