Biovac 13R
Operating Instructions

Operating environment of instruments
In order to extend the machine’s service life, please pay attention to the following factors which may damage
the machine:
•
Environmental Conditions;
•
Effects of environment, including natural ultraviolet radiation (ie: Direct Sunlight)
•
Erosion and abrasion of the protective cover and other safety parts.
•
•
•
•
•
•
•
•

Indoor use;
Altitude: < 2000m;
Ambient temperature: +5°C~+35°C;
Relative humidity: < 80%;
Operating voltage: 230V, 50/60 Hz;
Please ensure adequate ventilation in area of use and appropriate sealing measure when performing the
separation of poisonous substances and pathogenic micro-organism cells;
Ensure there is no vibration and/or a strong draft to influence the performance.
Ensure there is no dust or flammable and corrosive gas present in the ambient air.
Please read this manual carefully when using the instrument for the first time!
The maintenance of the instrument should be carried out by the agents authorized by Biovac.

The following materials should not be used in conjunction with this instrument:
•
•
•
•

Flammable and explosive substances;
Strong chemical materials;
Toxic or radioactive substances,
Pathogenic microorganisms

The Biovac 13R High Speed Refrigeration Bench-top Centrifuge can be maintained only by qualified service
engineers using appropriate tools.
Should there be a problem not mentioned in this manual, please contact a Biovac authorized agent for the
correct processing methods.
Only accessories provided by Vacutec should be used.  If other accessories are used, Vacutec will not be held
responsible for any damage or injury to instrument or operator as a result.
The Biovac 13R High Speed Refrigeration Bench-top Centrifuge should be inspected and maintained at
stated intervals.
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1. Safety clauses
1.1 Operating requirements
Biovac 13R High Speed Refrigerated Bench-top Centrifuge is designed according to present technical
standards. Therefore it must be used according to the design requirements. When the Biovac 13R High
Speed Refrigerated Bench-top Centrifuge is used according to the following improper or inappropriate
methods, equipment my be damaged or the operator injured.
•
•
•
•

Not used in accordance with the design requirements/intended use.
The operator and maintainer have not been trained in its correct use and operation.
Improper modifications to the design without authorisation.
Failure to read the regulations for safe use.

Persons who use or maintain the Biovac 13R High Speed Refrigerated Bench-top centrifuge should read and
understand related usage and safety regulations in this Operating Manual.
The following regulations should be obeyed to avoid accidents:
Operating Manual should be kept near the Biovac 13R High Speed Refrigerated Bench-top Centrifuge
for reference by operators.
Biovac 13R High Speed Refrigerated Bench-top Centrifuge is designed to separate biologic cells, organisms
and bacteria. The density of the sample should not exceed 1.2g/cm3 at the maximum speed.
During operation (when the sample is being separated or rotors are running), operators and dangerous
substances should maintain a distance of at least 30cm from the centrifuge. The ventilation hole of the
centrifuge should not be clogged by substances.
If the following safety precautions are not obeyed when using the Biovac 13R High Speed Refrigerated
Bench-top Centrifuge, operators or other persons may be hurt or the centrifuge and samples may be
damaged:
• The centrifuge is not corrosion proof or implosion proof, therefore it should be used in a corrosion
and implosion free environment.
• The following materials are prohibited:
Flammable and explosive substances:
Strong chemical materials;
• Toxic or radioactive substances, or pathogenic microorganisms.
• Corrosive substances may damage materials inside the centrifuge and the rotors, therefore they
should be put inside sealed containers while separating.

1.2 Precautions

• Before running (when separating samples), appropriate rotors must be fixed firmly;
• During operation (when the rotor is running) or after the centrifuge has been stopped (the rotor is
still running), opening the lid by hand is strictly forbidden.
• Accessories must be provided and approved by Vacutec. Some common parts, such as glass and
plastic containers for separating , should be Vacutec approved and be in accordance with the
requirements of the highest speed and maximum centrifugal force of related rotors;
• Do not use the centrifuge or separate samples while the lid is open;
• Changing mechanical parts and electronics should be carried out by qualified
Vacutec personnel only;
• When using the centrifuge, use the appropriate rotors according to load. Do Not overload;
• Maintenance should be carried out periodically. See “Clean and purify” chapter for more
information.
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2. Introduction
2.1 Layout of the Biovac 13R High Speed Refrigerated Bench-top Centrifuge

Front and Back view of Centrifuge
Description of above diagrams:
1. Front casing cover
2 2.
3 panel and digital LCD
Control
3. Lid
4
4. Observation hole
5. Top Panel
6. Front ventilation
7. Emergency open / Force open
8. Foot
9. Rear casing cover
10. Rear ventilation
11. Power jack and On/Off switch
5
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2.2 General

Biovac 13R High Speed Refrigerated Bench-top Centrifuge with multifunction protection introduces
advanced technology such as speed adjustment via frequency control, microcomputer control, touch
button, dial setup, digital LCD. Three rotor variations are available (for details, see “Table 1: Type of
rotor and technical parameters”). This centrifuge is used for the separation of biologic cells, organisms
and bacteria.

8
2.3 Device
structure

3

2

2.3.1 The Device Lid
Only when the lid locks are locked on both the left and right of the lid may the centrifuge run;
otherwise the warning system will sound an alert (a light will come on and a buzzer will sound)
and the device won’t run.
		
S/FTo open the lid press “    ” (open button) on the control panel. Once the lid rises to a certain
height, the lid hinge and springs will support the lid.
Speed/F

Temp.

8

Time.

7

6

5

4

If a power cut occurs or the open button is not responding, the sample must be removed. Refer to
4
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chapter 7.1 for emergency opening instructions.
While the rotors are running and/or the power supply is on, DO NOT open the lid manually.
2.3.2 The Chamber
The chamber maintains a stable working temperature.
2.3.3 The Rotor
For details see “Table 1: Type of rotor and technical parameter”. The rotor rotates at a
predetermined speed to create the relative centrifugal force required to separate various samples.
The centrifugal force is several thousand times more than g (acceleration of earth gravity), it is
therefore important to use and maintain the rotor carefully and safely!
2.3.4 The Refrigeration System
The refrigeration system is used to create a low-temperature operating environment for the
centrifuge chamber. The temperature is automatically controlled. The centrifuge should be
operated in an environment with a constant ambient temperature between 5ºC to 35ºC and an
ambient humidity ≤80%. Optimum operating conditions can be achieved with adequate
ventilation around the centrifuge in a room with ambient temperature
controlled by air-conditioning.
A heat sink is installed in the front of the machine where air flow and circulation is essential. Any
dust should be removed from the radiator with a brush or compressed air once every three
months to ensure effective heat dissipation. The digital temperature sensor installed at the bottom
of the chamber is used to monitor the temperature in the chamber continuously.
The temperature in the chamber may vary from that of the samples at first, and take
a period to equalise.
2.3.5 The Control System
The control system allows the setting of the rotor speed, running time, temperature and control of
display system and warning system of the entire machine. To ensure proper running of the
machine and the safety of the operator, DO NOT open the front casing of the device, as the main
control circuit board and other electronics are installed onto the front cover of the device.
2.3.5 The Display System
The display system can show every setting parameter simultaneously, and can track any change
in real time. In addition, it displays relative system errors and warnings.
2.3.5 The Warning System
The warning system will alert the user of “over speed”, device overheating, lid warning, etc.
An alert is indicated by a flashing, red, warning light on the control panel and a buzzer will sound
simultaneously. If running, the device will be stopped automatically and the user will be unable
to start a sequence again until the error has been resolved. NOTE: user may press the “Esc” button
on the control panel to silence the warning buzzer.

2.4 Safety Protection Device
The Biovac 13R High Speed Refrigerated Bench-top Centrifuge has a series of safety protection devices:
•

The mounting rack is made of steel plating and the protection steel ring is made of steel casting. The
internal bladder of the inner chamber is stainless steel. The front frame is made of ABS. The lid is
explosion proof. There is a viewport in the center of the lid.
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Speed/F

Temp.

Time.

S/F
Only when the centrifuge is on and the rotor has completely
stopped, will the “    ” button open the lid.

•

2

3Overspeed Stop

8

7

6

5

4

The warning buzzer is sounded when the rotor speed exceeds the setting speed by 200r/min. The rotor
9
stops
automatically if the speed exceeds the maximum rated speed by 250r/min. Wait until the rotor
stops completely, then open the lid. Restart once the error has been resolved.
8

•

Time.

7

•

Opening
3
2 operation.
1 is strictly forbidden during
If “    ” is accidently pressed during operation, the device won’t respond, however, the warning alarm is
indicated.
6

5

4

Opening in the case of an emergency
If the electricity is off or there is an urgent problem with the rotor, you may open the lid manually
S/Fdo so by pressing the “    ” button (ENSURE THE ROTOR HAS STOPPED
when it is not possible to
COMPLETELY FIRST, TO AVOID INJURY).
Speed/F

Temp.

8

Time.

7

6

5

4

DO NOT USE THE EMERGENCY OPENING FACILITY UNNECESSARILY!

2.5 Technical Specifications
2.3.1 Technical Data

2.6 Settling the Centrifuge
2.6.2

This device should be put on a swing-out table-board of appropriate rigidity, and be free from
vibration and away from any direct heat source or sunlight.

2.6.2

There should be a space of 10-15cm around the device to allow for heat emission from the
condenser.

2.6.3

After mounting, adjust the 4 feet levels to ensure the required support on the table-board.

2.6.4

Required Power output for the power supply: AC 230V, 50/60Hz.

THE DEVICE SHOULD ALWAYS BE EARTHED.

2.7 Configuration
The following accessories are supplied with the device. (See packing list for details)
You should inspect the contents when receiving products and unpacking. If there is something wrong,
please contact Vacutec.
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3 Available optional accessories
The standard configuration of the Biovac 13R High Speed Refrigerated Bench-top Centrifuge includes:
1x Centrifuge and a No. #2201 rotor.
Accessories also available on enquiry are:
Rotors No. #2202 and #2203 (For details, see “Table 1: Type of rotor and technical parameters”)
Table 1: Type of rotor and technical parameters
Type of
Rotor
Angle rotor
FS15.02
Angle rotor
FS15.002
Angle rotor
FS15.05

Biovac 13R

Rotor
Number

Angle of the
angle rotor
(  º)

#2201

45º

#2202

45º

#2203

45º

Rated/Max
speed
(r/min)
13,800/
15000
13,800/
15000
13,800/
15000

Maximum
capacity
(ml)

Max
centrifugal
radius (cm)

24 x 2.0

8.2

64 x 0.2

7.2

16 x 5.0

8.9

Rated/
Maximum
centrifugal
acceleration
(xg)
17,459/
20627
15,330/
18112
18,949/
22388

7

4. Preparations before use
4.1 Transportation and installation
Biovac 13R High Speed Refrigerated Bench-top Centrifuge is transported in special-purpose carton with
protection materials for buffering inside. After opening, the protection materials for buffering should be
removed.
•
•
•

The net weight of the device is about 47kg, therefore it is necessary to lift the device from both sides
(the left and right) to keep its balance. The front cover should not be pressed on or used for lifting.
Keep level and avoid vibration when transporting
Please use special packing cases during long-distance transportation. Keep level and handle with
care!

4.2 Proper placement of the Centrifuge
Biovac 13R High Speed Refrigerated Bench-top Centrifuge is for indoor use, and the work area should
meet the following requirements:
•
•
•
•
•
•

A safety clearance of 30cm must be maintained around the centrifuge. While running, there should be
no individual or hazardous substance in close proximity to the centrifuge.
The adapter or table top should be solid to avoid vibration; if mobile racks or trollies are used, they
should be equipped with locking devices to ensure the safe operation of the centrifuge.
If the centrifuge is placed beside the wall or in a corner, there should be a space of 10cm between
the back of the centrifuge and the wall and 15cm between each side and the wall to allow sufficient
ventilation and heat emission.
The centrifuge should be placed away from windows to avoid the heat from direct sunlight.
The four supporting legs of the centrifuge should stand evenly on a “swing-out” table-board.
The centrifuge should be put in a clean room with a constant ambient temperature between 5ºC and
35ºC and an ambient humidity of less than 80%

4.3 Fixed placement of equipment
After the centrifuge has been placed, don’t move it frequently. Always ensure the centrifuge stands level
on the table-board. The should be no vibration.
To avoid damage to the rotor axis, please remove the rotor when moving the centrifuge.
4.4 Proper connection of electric supply
8
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The each of the electric plug connected to the centrifuge must be in good condition. The voltage and
frequency of the power supply should be in accordance with the requirements stated in the technical
description or specifications labelled  on the nameplate of the centrifuge. The power jack/switch is at the
rear of the machine, “I” for on and “O” for off. Only use the power cable included with the machine.
Never press “▷/☐” or “QTemp” button immediately after start up; the door must be opened first to
remove the rotor fixing expanded polyethylene (EPE) and rotor, and then the chamber and rotor must
be inspected and cleaned before running.

5. Direction for use and operation
5.1 Control panel and display interface

Shown as Fig. 6, control panel is described in brief as follows:
1-Data display window
2-Cancel/Exit button
3-Quick access button of common parameters
4-Menu button
5-Quick temperature button
6-Door opening button
7-Inching button (quick start; press the button and rotor speed will quickly increase to its maximum
    allowable speed; release the button and rotor will quickly stop)
8-Start/Stop button
9-Dial (Select and modify setting parameters; acts as “Enter” button when pressed in)
10-Speed and centrifugal force setting button
11-Curve setting button
12-Temperature setting button
13-Time setting button

Biovac 13R
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Shown as Fig. 7, main interface is described in brief as follows:
1. The top row is the state prompt area. “   ” indicates door is in locked state; “     ” indicates door is in
unlocked state; “     ” indicates the buzzer is in normal working state.
2. The second row is the speed/centrifugal force display area: the left is main data display and the
right is corresponding auxiliary data display after conversion. When the rotor spins, real-time speed
is displayed; when the rotor stops, “0” is displayed. When centrifugal force is auxiliary data and the
rotor is not identified, displayed centrifugal force is “-----”.
3. The third row is running time and chamber temperature display area: when the rotor is not running,
displayed running time is “00:00”; when the rotor is running the displayed value is the remaining
run time. Displayed temperature is real-time chamber temperature value.
4. The fourth row is set parameter/alarm message display area: when the system is in normal operation
the displays are: Set Speed/Centrifugal force; Set run time; Set temperature; Set curve and Current
identified rotor number successively from left to right. When a system error occurs, the relevant
error message is displayed.

5.2 Start
Connect the power cable supplied with the machine into the power socket on the rear panel of the
machine and connect the other end into mains supply. The power supply used for the machine is AC
230 V, 50/60Hz. Once plugged in, turn on the power switch next to the power socket. The buzzer will
sound and the software version will be displayed. Once the self-check is completed, it will enter the main
interface (as shown in Fig.7), the next operation can now be conducted.
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5.3 Open
While the power switch is turned on and the rotor has completely stopped, press “     ” button (dooropen button) on the control panel and “      ” will appear in the display window; the lid will automatically
open via spring action, and the lid needs to be raised the rest of the way and leaned backward against the
frame; the inner chamber will now be visible and the icon representing door status on the main interface
will be displayed as unlocked.
ATTENTION: when the door is opened, the lid will automatically bounce up to a certain height, keep clear
of the lid during this operation to avoid injury. In the case of an error, where the door can not be opened
automatically and the samples in the chamber need to be removed, the door can be opened manually by
the method stated  in chapter 7.1

5.4 Close
Press the lid down until the door hook on the lid drives the locking device and you hear the lock click;
when the icon displays as “    ”, it indicates that the door has been correctly closed and locked.
Lid Adjustment: when closing the lid, if you feel the lid is too tight or too loose, unscrew the locknut on
the door hook with a 17mm socket wrench and then adjust the door hook appropriately; turn clockwise
to tighten and anti-clockwise to loosen. After completing the adjustment, tighten the locknut again.
When closing the door, an appropriate force should be applied to press the lid down to avoid
damage to the door lock.

5.5 Installation/Dismounting of the rotor
If inappropriate rotor and adapter are used, it will cause an unsatisfactory separation effect and
could also damage the centrifuge.
The rotor used must be a product confirmed and appointed by Vacutec, otherwise it may potentially
cause a fault. The specification and model of all types of rotors confirmed by Vacutec are provided in this
manual (for details on specification and model, see Table 1 “Rotor Type and Technical Parameters”).
When installing rotors, use the 5mm hexagon spanner supplied along with the machine.
Installation steps for rotors are as follows:
• Turn on power switch and wait for self-check completion.
• Press “     ” button and open the lid of the centrifuge; make sure the chamber is clean
and impurity free;
• Clean external surface of motor shaft and inspect the seal ring on the motor shaft ensuring
it is intact;
• Prepare the rotor you want to use; hold the rotor with both hands and align the center hole of the
rotor with the motor shaft, and then vertically lower it onto the shaft;
• Screw on the locknut by hand and then use the 5mm inner hexagon spanner to tighten
the nut clockwise;
• Rotor installation is completed.
Before use, especially between prolonged periods of time, the seating of the rotor should be inspected for
any changes; when necessary, the locknut should be re-tightened to ensure the rotor is secure.

Biovac 13R
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5.6 Maintenance of motor support shaft
Maintenance steps of motor support shaft:
• Turn on power switch and wait for self-check to complete
• Press “     ” button and open the lid of the centrifuge; then dismount the rotor using 5mm inner
hexagon spanner. NOTE: tighten clockwise and loosen anti-clockwise.
• Remove dust, impurities and separated sample residue in the centrifuge chamber ensuring
it is clean.
• Clean the conical section and the screw thread (shown in Fig. 8) on the rotating shaft, ensuring no
dirt or dust remains; then evenly apply the lubricating grease supplied along with the machine.

5.7 Calculation of rotor load
Calculation of maximum load:
Biovac 13R desk centrifuge will generate a high centrifugal force during high-speed running; each
rotor is designed to have enough mechanical strength to withstand this force when working at the rated
maximum speed, but to avoid accident or injury, the rotor load must not exceed its maximum rated
load.
When separating samples, the samples are first placed into a container and then placed together into
a rotor, the sum total of the container and sample must not exceed maximum rated load of the rotor,
otherwise you must reduce the sample weight or calculate permissible running speed of rotor (NPERM) to
ensure the rotor load does not exceed its maximum rated load.
Calculation method of permissible running speed (NPERM) of rotor is as follows:
NPERM=Nmax X (maximum permissible load ÷ actual load) 0.5
12
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Where:
Nmax = maximum rated speed;
Maximum permissible load = maximum permissible load;
Actual load = actual load
Don’t use the rotor under overloaded conditions, as this may result in severe damage or injury to the
equipment or operator.

5.8 Sample filing in centrifugal container
When the centrifuge runs, if balanced correctly, separation zone of samples will not interfere with each
other due to the absence of vibration, resulting in an improved centrifugal effect. Therefore, samples
should be placed into the centrifugal container as symmetrically as possible to achieve the best balance
during the sequence.
Carefully inspect the centrifugal container (centrifuge tube, etc) being used, ensuring it is in
accordance with the allowable maximum rated acceleration (centrifugal force); always use the lowest
running speed possible.
Pay strict adherence to the service life of the centrifugal container in use; especially when frequently
running under maximum permissible load (speed and temperature).
If damaged, it should be replaced immediately!

5.9 Safe use of rotor
•
•
•
•
•

Before the rotor runs, sample should be loaded correctly and symmetrically.
When exchanging a rotor; use the 5mm spanner to loosen the locknut anti-clockwise and
remove the rotor.
Never start the machine before the locknut has been tightened onto the rotating shaft.
If the centrifuge will be run repeatedly, the rotor locknut must be inspected after each run to ensure
it is still tight. If the locknut is loose, it must be tightened before proceeding with the next run.
Centrifugal test tubes do not need to be loaded simultaneously, but do need to
be loaded symmetrically.

5.10 Parameter setting
ATTENTION:
• Before setting parameters via the control panel, the rotor must be correctly installed on
the rotating shaft.
• Buttons are touch sensitive. Simply press the relevant button for the required operation.
• If the parameters are inserted incorrectly, they can be reset.

Biovac 13R
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Turn the dial while in the standby interface to enter the parameter setting interface; continue to turn
the dial to switch between the parameters that need to be set; when the respective parameter item is
selected, a green border will flicker around it. After selecting the required parameter, press the dial in to
confirm your selection and enter the required parameter.
5.10.1 Setting of Speed:
Setting range of speed of Biovac 13R centrifuge: minimum speed: 300 rpm; maximum speed: 13800rpm.

Description:
1. While in the standby interface, turn teh dial until the speed setting zone flickers as shown in Fig.10.
Press [S/F] button to quickly select the appropriate parameter setting.
2. Press the dial to confirm and enter the speed setting interface; once in the interface, press [S/F]
button to switch between speed selection and centrifugal force selection. The selected parameter
item has a flashing green border indicating that the numerical value can be modified and set; nonselected items are greyed out, shown as Fig. 10. If the rotor is not identified, centrifugal force
display is “-----”.
3. Turn the dial to change the numerical value. Speed is set by stepped variable adjustment: change
in value is 100 at each turn of the dial. If the rotor has been identified, the corresponding value will
be automatically adjusted relative to the value inserted for the desired speed.
4. Adjust to the required speed value and press the dial to save the setting; you can also press the “Esc”
button to cancel the change and return to the standby interface.
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5.10.2

Setting of the centrifugal force:

Setting range of centrifugal force of Biovac 13R centrifuge rotor: minimum centrifugal force: 100xg;
maximum centrifugal force: 22 380g.
Setting rotor speed can be changed by setting the “centrifugal force” value; the speed and centrifugal
force will not correspond in their relation until after the rotor has been identified (namely the rotor
number), centrifugal force and rotor speed will then convert in relation to each other and the current
centrifugal force will be displayed.
Setting method (as per 5.10.1 Setting of Speed):
Calculation of centrifugal force
Relative centrifugal force is usually thousands of times more than terrestrial gravity and it is the unit
used to measure the efficiency of different kinds of instruments separating or precipitating articles.
Calculation of centrifugal force is related to centrifugal speed and centrifugal radius; centrifugal force is
calculated by the equation below:
RCF = 11.18 X (n/1000)2 X r
Where:
r = centrifugal radius (cm)
n = centrifugal speed (rpm)
Attention: maximum centrifugal force value is only related to maximum speed and maximum
centrifugal radius. The centrifugal force value “X g” displayed in the interface is calculated
according to current rotor speed and maximum centrifugal radius.

Biovac 13R
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5.10.3

Setting of speed-up and speed-down curves:

Speed-up and Speed-down time control of Biovac 13R centrifuge: 3 groups of speed-up curves and 3
groups of speed-down curves are provided respectively according to different rotors and they can be
freely arranged in groups. 3# curve is maximum speed and 1# curve is minimum speed.
Setting method (as per 5.10.1 Setting of Speed):
1. Turn the dial while in the standby interface to enter the parameter setting interface.
2. In the curve setting menu interface, the curve setting box is displayed by a green flashing border.
3. Or simply press [Curve] button to quickly select that parameter setting.
4. Turn the dial to change the value of the curve setting
5. The first row of curve setting menu is the speed-up curve and the second row is the speed-down
curve. Press the [Curve] button to switch between these two option. Adjust to the prefered curve
and press the dial to save the setting; or press the “Esc” button to cancel the change and return to
standby interface.
5.10.4 Setting of temperature:
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Chamber temperature control of Biovac 13R centrifuge: minimum temperature accessible varies with
each type of rotor at different speeds. Setting range of temperature for the centrifuge is -10 ~ 40 ºC.
Setting method (as per 5.10.1 Setting of Speed)
1. Turn the dial while in the standby interface to enter teh parameter setting interface.
2. In the temperature setting menu interface, when the temperature setting box is selected is displays a
flashing green border.
3. Or simply press [Temp] button to quickly select that parameter setting.
4. Turn the dial to change the value of the temperature setting.
5. The second row in temperature setting menu is a switching display indicating chamber temperature
and tube temperature (displayed sample temperature is estimated value, not actual value). “Chamber
temp” is chamber temperature and “tube temp (simulation)” is sample temperature. Press [Temp]
button to switch between the two modes. Adjust to the required temperature and display mode
and press the dial to save the setting; or press “Esc” button to cancel the change and return to
standby interface.
5.10.5 Setting of running time:

Setting range of run time of Biovac 13R centrifuge rotor: 1min ~ 99h59min.
In the time setting, hour [H] and minute [M] can be set respectively.
Setting method (as per 5.10.1 Setting of Speed)
1. Turn the dial while in standby interface to enter the parameter setting interface. Once in the time
setting interface, teh time setting box is displayed as selected, indicated by a flashing green border.
2. Setting sequence of time: minute->hour-> save and exit. The white numerical value is current
adjusted parameter. Once the value has been adjusted, press the dial to select the hour setting. Press
[Time] button to quickly select parameter setting.
3. Turn the dial to switch between the values.
4. The second row of time setting menu is run time mode option; “count down @ start” is count down
at startup time; “count down @ set s/f ” is count down after current speed reaches the set speed or
preset centrifugal force. Press [Time] button to switch between the two modes.
5. Adjust the required time and display mode and press the dial to save the setting; or press “Esc”
button to cancel the change and return to standby interface.

Biovac 13R
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5.10.6 Reading and storage of user setting data

Biovac 13R centrifuge provides 3 groups of setting data saved for users. Users can save and read their
most common parameter settings.
Setting method (as per 5.10.1 Setting of Speed):
1. Press [P1]/[P2]/[P3] button while in the standby interface to quickly enter the
parameter setting interface.
2. Turn the dial in the setting menu interface to switch the “Read/Save” function; the selected item is
indicated by a flashing green border.
3. When switching “Read/Save”, corresponding data is displayed in the upper parameter display box.
For example, when selecting “load from preset”, teh data displayed in the upper display box is
the data that the user has previously saved; press the dial and the data is read out to cover current
set parameter value; when selecting “save to preset”, the data displayed in the upper display box is
the current data; press teh dial to save the data. Press [P1]/[P2]/[P3] to switch between the
3 groups of data.
4. Adjust the required time and press the dial to save the setting; or press “Esc” button to cancel the
change and return to standby interface.
5.10.7 Parameter change during the run process
During the run of the centrifuge, the speed, temperature, time, centrifugal force and other parameters
can be changed; once new parameters are entered, display screen returns to main interface and the new
parameters come into force.
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5.11 Start centrifugal separation
Once the setting of user parameters is complete; rotors have been installed; the sample for separation
has been correctly inserted; the lid of the machine has been correctly closed, then the machine can be
started to begin the separation.
Attention: Indication whether the lid of the machine is closed correctly is displayed on the main
interface via the door lock status icon.
5.11.1 Press “

“ to start

1. Press the start button “           “ on the control panel and the rotor will first be identified at a
low speed; once identified, the correct set speed or centrifugal force will be enforced.
2. The rotor will be accelerated to the set speed according to the set speed-up curve.
3. Run time is displayed by “count down” method during the run process; when run time display
reaches zero, namely “00:00”, the centrifuge stops and the operation is complete
4. Chamber temperature quickly drops at the start of the compressor; once the chamber reaches the set
temperature, the compressor switches off.
5. Real-time speed and centrifugal force are displayed during the run; displayed centrifugal force is
acquired via automatic conversion in relation to the rotor detected by the centrifuge.
6. If rotor speed or centrifugal force exceeds its maximum permissible value or set value during
the run, an alarm will sound; when motor temperature protection is triggered or compressor over
voltage protection triggers, an alarm will sound and prompt the user to make the
relevant processing adjustment.
Attention: for details on alarm prompt message content, see “Troubleshooting”.
7. The lid of the machine must not be opened while the rotor is still turning.
5.11.2 Press “

“ button to start

Press and hold “        “ button and the system will identify the rotor; once identified, the rotor speed will
quickly increase to permissible maximum speed on the machine; release “         “ button and the rotor
will quickly slow until it stops completely.

5.12 Stop Separation
Once the centrifuge begins its run, it can be stopped by the two methods below:
1. Under normal conditions, the run time of the centrifuge has been preset, and will automatically stop
after counting down to zero.
2. If you want to stop the centrifuge during the process of a normal run, press the stop button “            “
on the control panel at any time, and the centrifuge will stop running immediately. The Countdown in
the display window indicating the run time will stop simultaneously.
Only once the rotor speed drops to zero, i.e. speed display window displays “0 rpm” and centrifugal force
display window displays “0 x g”, you can press the open button “      “ on the control panel and the lid
will pop open via a spring action, the lid can then be opened by raising it by hand; the door lock status
icon on the main interface displays the lock as open, the separated sample in the centrifuge can now be
removed.
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5.13 Temperature Control
5.13.1 Pre-Refrigeration Function
When the lid of the centrifuge is closed and prior the running of the preset programme, or after
centrifugal separation is complete, the centrifuge will enter “pre-refrigeration mode” according to the
set temperature. In this way, it can reach the required temperature prior centrifugal separation; and
maintain the appropriate temperature after separation to protect samples. If ambient temperature or
chamber temperature is higher than that of the sample, users are advised to pre-refrigerate and then
insert samples for centrifugal separation, otherwise the “TEMP OVER 40ºC” warning may appear.
Attention: Pre-Refrigeration function will stop after 1 hour; It is reset by opening and closing the door again
or due to power failure.
5.13.2 Quick temperature function

The centrifuge has a quick temperature function. First set the target temperature parameter and
expected time duration and make sure the rotor is correctly installed and locked; close the lid and then
press the <Q temp> button to start the quick temperature function, and the rotor will spin.
If set temperature is higher than chamber temperature, the compressor does not start and heat is
generated by friction between the high-speed running rotor and air, to quickly reach the target
temperature.
If set temperature is lower than the chamber temperature, the rotor runs at the specified speed; the
compressor will start and the refrigeration system starts to quickly reduce the chamber temperature to
reach the target temperature.
After the temperature reaches the set value, the rotor continues running, but main parameter <Q temp>
on  display screen will flicker and simultaneously buzzer sounds intermittently to remind the user
20
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that quick temperature is complete. Press the stop button and the quick temperature function will be
terminated and the refrigeration and rotor will stop.
5.13.3 Temperature control in the separation process
When the centrifuge is started, the temperature control system will run for a period of time until the
required temperature is reached. The temperature in the centrifugal chamber will then be stable within
±2ºC range of set temperature.

5.14 Running record
In order to ensure normal operation of the machine and extend the service life of the machine, and
accumulate information about the machine operation to assist in the diagnosis of faults or accidents,
please carefully keep a record of each run (one book for each machine).
Below is the recommended operation record table:
RECORD TABLE
Date of
test

Biovac 13R

Name of
sample

Weight of
monotube
(including
sample)

Rotor
No.

Rotor
y
speed

Time

Temperature

Working
Operator
condition
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6. Maintenance
6.1 Cleaning and sterilization
Users have the responsibility to clean and purify the centrifuge when dangerous substances spill over
into the machine. Users should clean and purify it according to the method recommeded by the
manufacturers to ensure that the machine is not damaged.
Inappropriate detergents and incorrects methods of cleaning may do harm to the centrifuge or
internal parts. Cleaning and sterilization should be carried out according to operating procedures
described in the operating and technical instructions.
6.1.1 Implementation of cleaning and sterilization
Turn off the power and remove the power cable before cleaning!
The centrifuge shell, rotor chamber, rotor and centrifugal containers used and so on should be cleaned
and maintained regularly; thus contamination can be cleared avoiding damage to the parts used and
a polluted environment. If you are not clear on which cleaning agents should be used for cleaning the
centrifuge, please contact Vacutec.
•
•
•

Organic solvents are forbidden, as they can degrease the bearings of the motor;
Liquid, especially organic solvents should not come in contact with the supporting shaft and ball
bearings when being cleaned;
If there is frost or a thin ice layer, they should be wiped away once they revert to water.

6.1.2 Implementation of high-pressure sterilization
•

Rotors used by this centrifuge can endure high-pressure sterilization. Temperature: 121ºC with
a pressure of 250kPa, maintained for at least 10 minutes. Please refer to the instructions offered by
manufacturers various separating containers.

•

Always confirm whether it is permissible to sterilize rotors and containers with high-pressure
sterilization method. The temperature and duration of high-pressure sterilization should be strictly
controlled according to the different rotors and containers used for separating;

•

Dont use a rotor or container for separating if they are corroded or damaged.

6.1.3 Maintenance
6.1.3.1 Do not bring the rotor into contact with sharp objects. When moving or disassembling the
centrifuge, you should take care not to damage the rotor, as scratches and indentations may cause
cracks during operation.
6.1.3.2 Regularly check for spots, grooves or minute cracks in the rotor (especially at the bottom of the test
tube). If any are found, stop using them immediately and contact Vacutec.
6.1.3.3 The rotor should be cleaned once every week under normal operation. Rinse the rotor immediately
if its is used to separate saline solution or other corrosive samples. If liquid is sprinkled onto the
rotor; blot it up and rinse the part immediately.
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6.1.3.4 Please clean with sponges or cotton cloth dipped in neutral cleaning solution, then rinse the
cleaning solution off with distilled water. Don’t sprinkle or spray water onto the rotor; because it
may cause the rotor to corrode due to residual water. Invert the rotor and allow it to dry.
6.1.3.5 Dust the cooling plates of the condensator once every three months.
6.1.3.6 Check the protective cover
6.1.3.7 Inspection of rotor parts and safety conditions.
6.1.3.8 Confirm the device is adequately earthed.
6.1.3.9 Remove any water or condensation found in the chamber immediately.
6.1.3.10 Turn off the electricity and disconnect the power cable before disassembing the front casing of the
device. Attention: This should be carried out by a trained Vacutec Technician only.
6.1.3.11 Only spares provided by Vacutec can be used in this device.
6.1.3.12 Turn off the electricity when ever the centrifuge isn’t in use.
6.1.3.13 Transportation and Storage
This machine is a precision instrument. Water, vibration, tilting and inverted placement are strictly
forbidden during transportation and storage.
Please note the protection indicators on the packaging!
Fragile

This Side UP

Keep Dry

Do Not Tilt

7. Trouble shooting
7.1 To open lid in case of emergency
Under normal conditions, the function to auto open the lid will be deactivated when the electricity is off
or the operation to open the lid is disabled by accident. However, samples in the chamber may need to
be removed. In this case, you may open the lid of the centrifuge manually to take samples out.
Attention: This is for emergency only!
In the event of a power failure, the brake will not engage, therefore the rotor will continue to spin for a
prolonged period. Please wait for it to stop completely (observe through the observation hole at teh top
of the lid) before attempting to open the lid manually.
First turn off the power switch; An emergency door opening hole is found on the left panel of the
machine at the top front corner (shown as 2 in the below figure)
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A screw driver with a diameter of less than 4mm or any other hard tool (shown as 1 in the below
figure) can be inserted into the hole and pushed firmly to release the door lock. Once the lid springs
up, the lid can then be opened by hand.
After the lid has been opened, the manual opener will automatically be reset. The door can once
again be used under normal operation once electrical power is restored.
Attention: this method is to be used only in an emergency and not as a regular occurance.
7.2 Fault alarm Message
		
The following tables list teh alarm messages that the machine displays and the relevant error
explanations and trouble shooting solutions to assist the user in clearing an error.
If users are unable to clear the error, or the alarm message that the machine displays is not listed in
the following tables, users should immediately contact support personnel at Vacutec.
Fault Alarm Message Table
Fault
Start and no display
or sudden no display

Error explanation and trouble shooting solutions
1. There is no electricity or the cable is not connected correctly.
2. Inspect power socket and connection whether they are in good condition;
inspect power socket whether it has power.
3. Inspect power switch and ensure there is good contact
4. If the error can not be cleared, please contact Vacutec’s support personnel.

1. Exceeded maximum rated speed of rotor:
The Machine
suddenly stops during Once rotor speed exceeds its rated speed 250r/min, overspeed alarm will be
a run
sounded. The machine must be stopped to reset the speed;
2. Exceeded the set speed of rotor:
3. Inverter motor overheated or Compressor overheated, the power supply of
the inverter and compressor in the machine will shut off, so the machine stops
running.
4. Chamber over temperature:
Check set temperature whether it is within 40ºC; check panel display temperature
whether it exceeds 40ºC. If it is the former, set temperature should be lower than
40ºC. If it is the latter, chamber shall be cooled to room temperature. But in any
event, the machine shall stop completely first and then be restarted according to
the requirement;
5. If keyboard panel has no display, please inspect the power supply system of the
machine;
6. Voltage may possibly be too low, inspect power supply voltage whether it meets
the requirement.
The lid cannot be
opened
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1. The rotor has not stopped running compeletly therefore the door will no open.
2. Open the door manually once the rotor has stopped spinning);
3. If the error can not be resolved, please contact Vacutec’s support personnel.
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The machine
vibration is excessive

1. The rotor is exceeding critical speed and some vibration of the machine is
normal;
2. Inspect the rotor whether it is locked in place.
3. Inspect the symmetry of rotor load and ensure the machine is level.
4. Ensure the rotor is installed properly;
5. Inspect drive shaft and rotate it by hand; if drive shaft does not rotate smoothly,
drive shaft or motor may possibly have a fault. If the error can not be cleared,
please contact Vacutec’s support personnel.

Turn on power switch, 1. Power supply is not connected; inspect the distribution power supply.
but the indicator light 2. If the problem cannot be resolved, please contact Vacutec’s support personnel.
on display panel is off.
Operating panel
displays abnormally

It may possibly be caused by grid interference. Please shutdown and wait a
minute, then restart it, and display should be normal.

Press start button, but 1. Shutdown and then restart
rotor does not run
2. If the error still can not be cleared, please contact Vacutec’s support personnel.

Refrigeration fails
or the machine does
not reach the preset
temperature

1. Ambient temperature is too high; reduce ambient temperature to below 35ºC;
2. Temperature setting is incorrect; reset the parameter.
3. If the error can not be resolved, contact Vacutec’s support personnel.

The machine gives off 1. Shut off power supply;
smoke & or a burnt
2. Rotate drive shaft by hand; if drive shaft can not be rotated smoothly, it may
odour
have a fault.
3. If the error can not be resolved, contact Vacutec’s support personnel.

For faults not
mentioned above

Please contact Vacutec’s support personnel for assistance.

7.3 Safety protection
7.3.1 Automatic Stop protection function
•

Safety protection for “Overspeed”: If the rotation speed of the rotor is 250rpm above teh rated speed,
the automatic stop protection function for “Over maxspeed” will come into effect. The prompt
message “OVER MAX SPEED” appears and the buzzer sounds simultaneously.

•

Safety protection for “Overheat”: If the temperature in the chamber exceeds 40ºC, the automatic
stop function for “Overheat” will come into effect. The prompt message “temp over 40ºC” appears
and the buzzer sounds simultaneously.

•

When run time completes, the device stops automatically, and the run time is displayed as “00:00”
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• Procedure in the case of abnormal operation: If there is abnormal vibration, noise or a peculiar
smell, shutdown the the device, switch off the electricity, remove any samples and do an inspection.
Please contact Vacutec if the cause cannot be found.

8. Technical Data
Function / Parameter
Operating environment
Ambient temperature
Applied voltage
Rated power
Types of fuses and parameter
Set time range
Set temp range
Set speed range
Rated/Maximum centrifugal force (RCFmax)
Ascending velocity
Descending velocity
Refrigeration effect

Complete machine vibration
Precision of sustained rotary speed
Time accuracy centrifuge
Noise (at the maximum speed)
External dimensions (device)
Net weight
External dimensions (Packaging)
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Technical indicators
• Environment free of dust and volatile
or corrosive gases; no vibration or airflow
restrictions to hinder the performance
• Altitude: ≤2000m
•Relative humidity: ≤80%
• +5ºC – +35ºC
• AC 230V, 50/60Hz
• 480VA
• F1, F2: 250VAC, 10A;
• F3, F5: 250VAC, 0.5A;
• F4, F6: 250VAC, 2A
• 1min - 99h59min
• -10 - 40ºC
• 300 - 13800rpm (can extend to 15 000rpm)
• 17,459 x g / 22,388 xg
• Max (highest) ascending velocity, <5min
• Minimum (lowest) descending velocity, <5min
• When temperature of the centrifugal chamber is
equal to that of the ambient temperature, ± 15ºC
- 20ºC, a temperature of -5ºC inside the chamber
should not be maintained for longer than 30min
at the rated speed
• vibration of the centrifuge shouldn’t exceed
0.1mm
• ±1%
• Time accuracy of centrifuge does not exceed
±1%
• Less than 58dB at the maximum speed
• 525mm (L) *300mm (W) *350mm (H)
• 47kg
• 660mm (L) *420mm (W) *630mm (H)
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angle rotor
(45º)
18º conic

0.2

angle rotor
(45º)
18º conic

0.2

#2203
(13800 / 1500rpm)

angle rotor
(45º)
16x5

ø6.5

ø6.5

dimensions
(mm)

Bottom
figure

ø13.5

dimensions
(mm)

Vessel parameter

18º conic

Bottom
figure

8x0.2

Rotor No.
Rotor type
Capacity
(Rated/Max speed) (centrifuge angle)
(ml)

Rotor parameter

#2202
(13800 / 1500rpm)

ø6.5

ø8

ø11

dimensions
(mm)

Vessel parameter

18º conic

Bottom
figure

Vessel parameter

0.5

Rotor No.
Rotor type
Capacity
(Rated/Max speed) (centrifuge angle)
(ml)

Rotor parameter

#2201
(13800 / 1500rpm)

1.5 / 2

Rotor type
Capacity
Rotor No.
(Rated/Max speed) (centrifuge angle)
(ml)

Rotor parameter
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24

24

64

8

52

16

length Num /
(mm)
set

22

22

length Num /
(mm)
set

22

32

47

length Num /
(mm)
set

none

Name

none

none

Name

Order No.

Order No.
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1x0.2ml
ADP1303-002
adapter

Num /
set

adapter

Num /
set

adapter
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Order No.

1x0.5ml
ADP1303-001
adapter

none

Name

Num /
set

adapter

8.9

Max
centrifugal
radius
(cm)

6.8

6.8

Max
centrifugal
radius
(cm)

6.4

7.2

8.2

Max
centrifugal
radius
(cm)

18949/22388

Max
centrifugal
force
(xg)

15330/18112

15330/18112

Max
centrifugal
force
(xg)

13626/16099

15330/18112

17459/20627

Max
centrifugal
force
(xg)

P.O. Box 48488, Roosevelt Park, 2129,
South Africa.
Tel: Jhb 011 475 1823
Dbn 031 301 7617
CT 021 461 9607
Fax. 011 475 1819
email: support@vacutec.co.za
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