
 

 

   Page | 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

USER MANUAL 

 

1 L TWIN BIOREACTOR 
 

 

 

 



 

 

   Page | 2 

 

 

 

 

 

 

 

 

 

 

  



 

 

   Page | 3 

 

 

 

 

 

 

TABLE OF CONTENTS 

1. INTRODUCTION .................................................................................... 5 

2. DESCRIPTION OF THE EQUIPMENT .................................................. 6 

3. EQUIPMENT INSTALLATION AND ASSEMBLY ................................ 7 

3.1 ELECTRICAL CONNECTIONS ....................................................................................................... 7 

3.2 DESCRIPTION OF THE REACTOR LID AND PORTS ................................................................. 8 

3.3 SENSOR AND EXHAUST TUBE INSTALLATION ..................................................................... 10 

3.4 INSTALLATION OF THE BIOREACTORS VESSEL ................................................................... 10 

3.5 SERVICE CONNECTIONS ............................................................................................................ 11 

3.6 VESSEL CONNECTIONS .............................................................................................................. 12 

3.7 POWER AND INTERNET CONNECTION ................................................................................... 14 

4. SPECIFICATIONS ................................................................................ 16 

5. WORKING WITH THE CONTROL UNIT ............................................ 17 

5.1 STARTING OPERATION ............................................................................................................... 17 

5.2 REACTOR WINDOW ..................................................................................................................... 19 

6. TEMPERATURE CONTROL ................................................................ 20 

6.1 BIOREACTOR TEMPERATURE CONTROL ............................................................................... 20 

7. AGITATION CONTROL ....................................................................... 21 

7.1 CONTROL SETTINGS ................................................................................................................... 21 

7.2 DISSOLVED OXYGEN (DO) CONTROL BY STIRRER ROTATION RATE ............................... 22 

8. PUMP CONTROL ................................................................................. 23 

8.1 TUBING ........................................................................................................................................... 23 

8.2 PUMP PRODUCTIVITY ................................................................................................................. 24 

8.3 PUMP CONFIGURATION ............................................................................................................. 24 

8.4 PUMP CALIBRATION ................................................................................................................... 24 

9. PH CONTROL ...................................................................................... 27 

9.1 PROCESS PH CONTROL ............................................................................................................. 27 

9.2 CALIBRATION OF THE pH SENSOR .......................................................................................... 27 

10. DISSOLVED OXYGEN (DO) CONTROL .............................................. 30 

10.1 GENERAL INFORMATION ABOUT THE pO2 TFOTPSǃT!DBMJCSBUJPO .............................. 30 

10.2 pO2 TFOTPSǃT!DBMJCSBUJPO .................................................................................................... 32 

11. FOAM CONTROL ................................................................................. 33 

11.1 FOAM CONTROL PRINCIPLE ..................................................................................................... 33 

12. PROCESS TRENDS ............................................................................. 34 



 

 

   Page | 4 

 

 

 

 

 

 

13. SETTING UP PID PARAMETERS ....................................................... 35 

14. FEED CONTROL .................................................................................. 36 

14.1 TIME PROFILE OF FEEDING RATE ............................................................................................ 36 

15. PREPARATION FOR THE PROCESS ................................................. 37 

15.1 ADDING THE REACTION ENVIRONMENT TO THE BIOREACTOR VESSEL ....................... 37 

16. STARTING THE PROCESS ................................................................. 39 

16.1 CONTROLLER SETTINGS FOR STARTING THE PROCESS .................................................. 39 

16.2 INOCULATION ............................................................................................................................... 39 

16.3 STARTING THE PROCESS .......................................................................................................... 39 

17. SAMPLING AND HARVESTING ......................................................... 41 

17.1 HARVESTING ................................................................................................................................. 42 

18. COMPLETION OF THE PROCESS ..................................................... 43 

19. CLEANING OF THE VESSEL .............................................................. 44 

20. STERILIZATION OF THE VESSEL ..................................................... 45 

21. MAINTENANCE ................................................................................... 46 

21.1 NBJOUFOBODF!BOE!TUPSBHF!PG!UIF!qЌ!TFOTPS .......................................................... 46 

21.2 MAINTENANCE AND STORAGE OF THE pO2 SENSOR ......................................................... 46 

 



 

 

   Page | 5 

 

 

 

 

 

 

1. INTRODUCTION 

The following user manual enables safe and efficient handling of the further listed equipment. It 

contains instructions, which describe the installation, operation and maintenance procedures of the 

1 L laboratory bioreactor system, operation of the control unit and the SCADA (supervisory control 

and data acquisition) software . The user manual is an important part of the bioreactor equipment 

and should be kept accessible to the system operators at any time. 

Before starting any work with the bioreactor system and its components, it is strongly recommended 

to carefully read this user manual. Full understanding of the described procedures in this document 

is of utmost importance for user, equipment and process safety. Only competent and trained 

personnel should perform operation and maintenance procedures of the bioreactor system. 

In case if additional customer service or information is required, please contact your local supplier or 

Froilabo. 
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2. DESCRIPTION OF THE EQUIPMENT 
The 1 L bioreactor system consists of two functional parts: 

Á Autoclavable vessel, equipped with an upper lid and inputs/outputs (ports), agitator axle with 

a magnetic drive, impeller turbines, baffles, gas sparger and an outlet gas condenser (equipped with 

a Peltier element). 

Á Control unit, equipped with a peristaltic pump system, power control unit, gas supply system, 

thermostat (equipped with Peltier elements) and a bottle holder. 

 
The control unit ensures: 

1) Temperature measurements and control. The temperature measurements are carried out with 

a Pt100 sensor. Temperature is controlled by a thermoelectric heating/cooling element (Peltier 

element). Thermoregulation of the reaction medium is carried out via heating/cooling the vessels 

bottom , which is placed in the respective temperature control platform ; 

2) pH measurements and control. The pH control is carried out by supplying either base or acid 

solutions to the bioreactors medium using the control unitǃt peristaltic pump. The actual pH 

value is monitored using a glass pH electrode. The user can pre-define the desired pH control 

option (for either base or acid addition); 

3) pO2 measurements and control. Eotvsfe!cz!bvupnbujd!bekvtunfout!pg!uif!tujssfsǃt!spubujpobm!

speed. The actual pO2 value is monitored using a pO2 electrode; 

4) Foam build-up indication and active control. Foam level control is carried out by supplying an 

boujgpbn!bhfou!up!uif!cjpsfbdupsǃt!nfejvn!vtjoh!uif!control unitǃt!qfsjtubmujd!qvnq. The foam 

level is monitored using a conductivity sensor; 

5) Feeding (of a substrate) control. Feeding is carried out using the control unitǃt!qfsjtubmujd!qvnq!

and the respective feeding rate is controlled by the feeding profile, which can be modified via the 

control panel; 

6) Mixing control. Reaction medium agitation is ensured by a magnetically driven mixer (the stirrers 

shafts upper end and the motor shafts bottom end contain magnets), the agitator is driven by a 

motor which is mounted on the top lid of the bioreactor. 
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3.EQUIPMENT INSTALLATION AND 

ASSEMBLY 

After receiving the equipment, we strongly recommend carrying out a visual inspection of the system. 

Inform the installation engineer or Froilabo about any visible damage of the equipment. 

1) Install the bioreactor in a dry, free from dust and any other potential contaminants  location; 

2) The system should be installed away from any intense sources of heat. The appropriate 

temperature of operation for the control unit is between 5 ºC and 42 ºC; 

3) Ensure a minimal space of between 15 - 20 cm at the back and on the sides of the control unit 

to eliminate any difficulties when installing, working and maintaining the equipment. 

 

Warning! 

To ensure your safety and safety of the system - never perform 
any operations with damaged parts! 

 

3.1 ELECTRICAL CONNECTIONS 

In order to begin working with the 1 L twin bioreactor system, firstly the proper installation and 

connection of the pqfsbupsǃt panel should be carried out. In order to perform the mentioned 

procedure, please follow the steps listed below: 

1) Unpack the pqfsbupsǃt panel. 

2) Connect the HDMI cable, USB cable and display power supply cable jack to the pqfsbupsǃt panel 

rear side (see Figure 0.1). 

 

Figure 0.1. Operator panel connections 

3) Place the display on top of the control unit or on the table next to the control unit. 

4) Connect the loose ends of the mentioned cables, going from the pqfsbupsǃt panel, to the 

designated connectors on the control units rear side. The HDMI cable should be connected to 

 

Notice! 

The best place for installing the equipment is one where all the 
necessary engineering communications (inlet/exhaust gas, power 

and internet) lines are accessible. 
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the HDMI socket, the USB cable to the USB socket (see Figure 0.2)/!Uif!pqfsbupsǃt!qbofm!qpxfs!

supply should be connected to an external electrical outlet. 

 

Figure 0.2. Description of rear panel connection slot placement on the control unit 

5) Plug one end of the power cable into the control units 230VAC socket. 

6) Plug the other end of the power cable into an external electrical outlet.  

7) The power toggle switch is under the label OFF-ON. 

 

3.2 DESCRIPTION OF THE REACTOR LID AND PORTS 

Before placing the bioreactors upper lid on the vessel make sure to install the mixers rotors in their 

designated places. The mentioned procedure is performed as follows: 

1) Place the mixer rotors on the shaft in a desired location (see Figure 0.3.A). 

2) Firmly mount the rotors in the desired position by placing the respective fastening screw in the 

rotors body (see Figure 0.3.B) and tightening the mentioned screw by an appropriate Allen key 

(see Figure 0.3.C). 

 
Figure 0.3. Bioreactors mixer rotor mounting schematic 

The sparger installation should be performed before placing the upper lid on the bioreactors vessel. 

Push through the spargers upper end through the respective port and by using the supplied nut, firmly 

screw the sparger in place. Prior sparger mounting make sure that the respective gasket is placed 

between the fastening nut and the bioreactors upper lid.   

The mounting procedure of the bioreactor lid on the vessel is performed as follows: 
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Firstly, place the GASKET (O-ring) cfuxffo!uif!cjpsfbdupsǃt!vqqfs!mje!boe!uif!wfttfm. Carefully place 

the upper lid clamp on the upper lid. The lid clamp has two sides (one with a teflon seal and one 

without a teflon seal). Be sure to place the lid clamp so as to ensure that the teflon seal is pressing 

on the glass vessel flanges. Firmly tighten the lid clamps nut, to ensure good contact between the 

glass vessel, O-ring and the upper lid.  

After mounting the upper lid and the lid clamp, place the port O-rings in their respective places (see 

Figure 0.4).  

 

Notice! 

While positioning the lid gasket, use a leak-proofing lubricant (such 
as silicone grease). 

 

 

Warning! 

An improperly positioned gasket may result in a loss of sterility 
levels, a loss of overpressure and an efflux of gases into the 

environment. 

 

 

Notice! 

While positioning the vessel hold it by the bottom side walls. 

 
Figure 0.4. Schematic drawing showing the upper lid port layout 

As a part of a standard set-vq-!uif!sfbdupsǃt!mje!)tff Figure 0.4) contains 8 ports for the following: 

Á Sensor installation (4 ports); 

Á Cjpsfbdupsǃt!mjrvje!tvqqmz!boe!tamples port (2 Three-way ports); 

Á Gas sparger and gas output ports (two ports); 

 

Gps!uif!cjpsfbdupsǃt!mjrvje!tvqqmz-!uif!vtf!pg!two three-way ports is envisioned (see Figure 0.5). The 

hemostat tube (long tube on the three-way port) is meant for medium discharge or sampling.  
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Warning! 

When tightening the lid ports, never use a spanner. All inlets and 
ports must be tightened by hand. If a leak or efflux is detected, 
replace the respective O-rings (gasket). To ensure that no leaks 

occur it is recommended to lubricate the O-rings with a silicon-based 
food-grade grease. 

 

 
Figure 0.5. Three-way inlet port 

Screw the respective three-way ports in to the bioreactors upper lid. 

3.3 SENSOR AND EXHAUST TUBE INSTALLATION 

To correctly and safely install sensors into the bioreactor, please follow the instructions described 

below. 

A full bioreactor sensor system contains four sensors: 

Á Temperature - Pt100 temperature sensor; 

Á pH - Glass pH electrode; 

Á pO2 - Polarographic pO2 electrode; 

Á Foam - Conductivity sensor. 

 

 

Notice! 

While positioning the system sensors, use a leak-proofing lubricant 
(such as silicone grease). 

Before working with the sensors, please, carefully read the attached 
user manuals. 

 

 

Warning! 

Before inserting the sensors, ensure that the mixer is turned off! 
Protect the sensors from mechanical damage if they consist of or 

contain glass parts, polymer membranes, or other materials that can 
be easily mechanically damaged. 

 
Insert the pH, Temperature, Foam and pO2 sensors into the corresponding ports on the upper lid of 

the bioreactor (see Figure 0.4) and screw them in place until they are firmly attached.  

The installation of the exhaust gas tube is performed similarly as in the case of sensors. Screw the 

exhaust gas tube in the respective port (see Figure 0.4). 

3.4 INSTALLATION OF THE BIOREACTORS VESSEL 

To ensure correct system functionality, each of its components must be installed in line with the 

instructions described further. 

 

Warning! 

Failure to comply with the instructions may cause failure in the 
operation of the equipment and may result in permanent damage! 
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The bioreactor system consists of the following main parts: (1) two stand-alone bioreactor vessels 

(2) control unit (3) and operators panel (see Figure 0.6). 

 
Figure 0.6. Twin bioreactor system 

While installing the twin bioreactor system, the vessels should be placed on the heat transfer 

platforms , which are located on the control units front side as shown in Figure 0.6. 

 
Figure 0.7. Exhaust gas tube and condenser cooler mounting 

After installing the bioreactor vessels on the heat transfer platforms  of the control unit, connect the 

respective inputs and sensors as shown in Figure 0.10. 

3.5 SERVICE CONNECTIONS 

The service connections for the bioreactor system can be found on the rear side of the control unit 

(see Figure 0.8). By using the supplied hoses and quick connections connect the air supply line, with 

operation parameters not exceeding the defined maximal values as shown in Table 0.1 to the 

designated port. 
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Table 0.1. Service connections 

Service Requirements Connection type 

Air 0.5 bar (max 2.0 bar) Quick connection 

Electrical 
power 

208 - 230V, 50/60 Hz, one phase, 15 
Amp (fluctuations do not exceed ± 

10 %) 
G series plug 

 
Figure 0.8. Air and oxygen service connections (back of the control unit control unit)  

 

Warning! 

When connecting the air supply, in order to control the pressure, the 
installation of pressure controllers is recommended within the 

permitted limits as shown in Table 0.1. For safety reasons do not 
exceed maximal pressure limits! 

 

 

Notice! 

When installing inlet and outlet air filters, pay attention to the filter 
designations. Air inlet must be connected to filter INLET. 

 

3.6 VESSEL CONNECTIONS 

After carrying out all of the activities listed in Section 0;!ǆ3.5 SERVICE CONNECTIONSǇ-!gpmmpx!uif!

instructions described below: 

1) Attach the reactor inlet gas tube with an installed inlet air filter according to Figure 0.9 to the 

control unitǃs GAS outlet (see Figure 0.10). Connect the inlet air tube to the gas sparger port (see 

Figure 0.4); 

 
Figure 0.9. Inlet/outlet gas pipes and filter set 

7) Connect the outlet gas tube with its filter (see Figure 0.9) to the outlet air condenser at the 

location specified in Figure 0.4; 
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Warning! 

Air, which is supplied to the bioreactor, should come from a clean 
and dry source, otherwise, water and oil particles may contaminate 

the filter and result in failure of the system. 

 

 

8) Attach T, pH, pO2 and FOAM cables to the respective sensors. Then connect them to the control 

unitǃs respective ports shown in Figure 0.10; 

 

Figure 0.10. Sensor and inlet gas connection schematic 

 
To install the motor , carry out the steps described below: 

1) Uvso!uif!npupsǃt!dmvudi!joup!bo!bqqspqsjbuf!qptjujpo-!tp!uibu!uif!magnetic couplings clutch fits 

inside the motors connection. Make sure to orient the motor so that the fastening screw position 

is aligned with the cavity of the magnetic couplings housing (see Figure 0.11.A). 

2) Place the motor on the magnetic couplings housing (see Figure 0.11.B). 

3) Using minimal force carefully tighten the fastening screw (see Figure 0.11.C). 
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Figure 0.11. Motor installation  

3.7 POWER AND INTERNET CONNECTION 

In Section 3.5: 3.5 SERVICE CONNECTIONS electrical power connections for the twin bioreactor 

system were described. In order to start operation of the bioreactor system, perform the following 

connections: 

1) Connect the electrical cable to the POWER 230 V input; 

 

Warning! 

Before making the electrical connections, verify whether the available 
voltage complies with the electrical requirements indicated on the 

back panel of the control unit. 

Connect the unit to the electrical power only wifo!uif!dpouspm!vojuǃt!
switch is in OFF position. 

Make sure that the equipment is grounded. 

 
In order to connect the twin bioreactor system to Internet follow the instructions listed below: 

1) Connect the supplied MikroTik LAN router to an external power supply and switch the router ON. 

2) Connect the router to an external Internet connection by plugging in an RJ45 cable into the socket 

labelled Internet PoE In. 

3) Connect the router with the control unit by an Ethernet cable. One end of the Ethernet cable 

should be plugged into either the 2, 3 or 4th port of the router. The second cables end should be 

connected to the control units WWW port, which is located on the rear panel (see Figure 0.12). 

4) To control the bioreactor from a PC it is necessary to establish a connection between the 

bioreactor and the PC. It can be done with a cable (see Figure 0.12), or through  WiFi  (see settings 

here below) 
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a. WIFi Name (SSID) - MiniBIO_03 

b. Password ƿ bio4bio4 

Next steps are as follows 

c. Install some VNC Viewer program on the PC (for example www.realvnc.com ) 

d. After launching the VNC viewer program, connect it to the bioreactor display with 

following settings  in the viewer: 

i. Panel IP - 172.27.3.31 

ii. Password ƿ 111111 

When a the VNC viewer is connected, a copy of the Bioreactor display screen will appear on the 

PC display. Now you can control the bioreactor, using the PC mouse.  

 

 

Figure 0.12. Schematic of the Ethernet connections.  

Note: router port 1 is dedicated for the Internet connection.  

 

http://www.realvnc.com/
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4. SPECIFICATIONS 
In Table 0.2 the main specifications of the twin bioreactor system are listed. 

Table 0.2. Main specifications of the twin bioreactor system 

Net weight Control unit ~15 kg 

Vessel ~2 kg 

Total dimensions H ƿ 510 mm; D ƿ 430 mm, W ƿ 460 mm 

Controller  10Ǉ!dpmpvs!upvditdsffo 

Flexible software for process control 

Electric power parameters Supply 100 ƿ 240 VAC 

Power 1000 W 

Materials
  

Process All process inputs, valves and related structural 
elements are made of 316L stainless steel (polished), 
100 % boron silicate glass, polyurethane (water inputs), 
nylon (gas inputs - air, O2, nitrogen, etc), zirconium 
oxide and silicon carbide ceramics, plus Teflon 

Non-process 316L or 304 type stainless steel 

Gaskets and O-
rings 

Rubber 

Temperature Sensor Platinum Pt100 RTD sensor 

Control 
performance 
element 

Temperature is controlled by thermoelectric 
heating/cooling element (Peltier element). 
Thermoregulation happen via heating/cooling vessel 
bottom inserted in copper heat transfer jar 

Type of control PID control 

Range At least 16 ƿ 40 °C . 

Agitation Drive 105 W 24V BLDC motor with electronic control 

Type of control PID control or manual settings 

Range 50 ƿ 20001 rpm 

Aeration Air filter 0.22 µm filter sterilized by autoclaving 

Type of control Manual and/or automated with electric magnetic valve 

Range 0 ƿ 1 L/min  

Outlet air Air filter 0.22 µm filter sterilized by autoclaving 

Peristaltic pumps Three peristaltic pumps with configured functions 
(installed on the control unit) 

Option to connect the external feeding pump to an 
analogue control signal 

Foam Sensors Conductivity sensor 

Control 
performance 
element 

Peristaltic pump 

pH (facultative) Sensor Sterilizable gel pH electrode 

Control 
performance 
element 

Peristaltic pumps for adding base and/or acid 

Type of control PID control 

Range pH 2 ƿ 12 

DO (facultative) Sensor pO2 polarographic sensor 

Control 
performance 
element 

pO2 cascade control with stirrer rotation speed 

Type of control PID control 

 
1 With one mixer on shaft and aeration 
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Range 0 - 100 % from the air content 

 

 

5. WORKING WITH THE CONTROL 

UNIT 
The control unit ensures control and supervision of both bioreactors. 

The control unit ensures control of process parameters (T, pH and pO2) according to their respective 

set-point (SP) values and the on-line logging and visualization of actual process values (PV). The 

operation activity and states of some control actuators (Pumps, Motors etc.) is provided.  

5.1 STARTING OPERATION 

To start working with the control unit follow the instructions listed below: 

1) Turn on the controller by moving the ON/OFF switch at the rear side of the control unit (see Figure 

0.8); 

2) After the system has fully loaded the 1st level REACTOR window will appear, see Figure 0.13. 

More detailed information about the functionality of this window is given in Section 0;!Ǉ5.2 

REACTOR WINDOWǇ< 

 
Figure 0.13. 1st level REACTOR window 

 

Notice! 

This and all of the following windows can be activated by touching 
the display with a finger or other object (e.g. a pencil). 

 

3) By clicking on either the LEFT or RIGHT bioreactor picture the user can gain access to the 2nd 

level REACTOR window and respective setting for either the left or right bioreactor. Open the 

main control menu by clicking on the MENU button (the symbol with 3 short parallel lines, it is 

highlighted in Figure 0.13) inside the 2nd level REACTOR window. Next ƿ press 

ADMINISTRATION, thus opening the ADMINISTARTION window, see Figure 0.14; 



 

 

   Page | 18 

 

 

 

 

 

 

  

 

 
Figure 0.14. ADMINISTRATION window 

4) After pressing the LOGIN/LOGOFF button an authorization window will appear (see Figure 0.15). 

Click on the blank space on the right-hand side next to the word ǆQbttxpseǇ (Figure 0.16) and 

using the virtual keyboard (see Figure 0.16) enter the respective password, then press ENTER 

and LOGIN in order to gain access to all system functions. 

 
Figure 0.15. Login window 

By default, the password for the above mentioned access is pre-set as follows: 

Pasword 

111111 

 
The virtual keyboard allows entering desired values by pressing the respective characters and digits. 

Pressing ENTER confirms and saves the entered value. Pressing CLEAR deletes all entered symbols 

at the same time, but BS (backspace) ƿ deletes symbols one by one. Pressing Esc (escape) allows 

exiting the keyboard without saving any changes. 
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Figure 0.16. The virtual keyboard 

5.2 REACTOR WINDOW 

By using the access path MENU Ÿ REACTOR open the 1st level REACTOR window (see Figure 0.13) 

for viewing both bioreactor process parameters. Alternatively, the REACTOR ǆ2st mfwfmǇ!xjoepx!dbo!

be accessed by pressing the button with a schematic picture of reactor, which is placed besides the 

MENU button.  

  

 
Figure 0.17/!Bddfttjoh!SFBDUPS!ǆ2st mfwfmǇ!gspn!nfov!cbs 

In the REACTOR 1st level window by pressing either the left (L) or right (R) reactor picture the user 

can open the respective 2nd level REACTOR windows (see Figure 0.18). In the 2st level all of the most 

important process parameters can be easily configured and monitored. 

 

Figure 0.18. 2nd level REACTOR window 
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6. TEMPERATURE CONTROL 

Process temperature control is carried out using thermoelectric (Peltier) cooling/heating elements 

located at the temperature regulation platforms.  

6.1 BIOREACTOR TEMPERATURE CONTROL 

To define the desired temperature set-points, using the access path: MENU Ÿ REACTOR ǆ2st mfwfmǇ!

Ÿ REACTOR ǆ3nd mfwfmǇ-!pqfo!uif!TEMPERATURE SETTING WINDOW, highlighted in Figure 0.19.  

 

 
Figure 0.19. Temperature configuration window 

Adjust the temperature set-points by clicking on the red digits next to the abbreviation SP and enter 

the necessary values (highlighted in Figure 0.20), confirm your action by pressing ENTER.  

  

 
Figure 0.20. Adjusting the temperature set-points within the REACTOR window 

 

Temperature control is carried out only in Automatic  mode. Note that the respective Pt100 sensor 

connections (see Section 0;!ǆ3.6 VESSEL CONNECTIONSǆ*!tipvme!cf!qfsgpsnfe!qsjps!ufnqfsbuvsf!

monitoring and control. Liquid in the reactor should be agitated (see Section 0;!ǆ7. AGITATION 
CONTROLǇ*!up!nbjoubjo!dpotjtufou!ufnqfsbuure distribution. Temperature control is 

automatically enabled upon commencing the process.  






















































