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Introduction

Vacuum Source Requirements for the FX-4000T" System

Optimizing performance on the FX-4000T " system requires a vacuum source with
predetermined minimum specifications. There are two configurations for the system that each
have different vacuum requirements. This does not require the purchase of two pumps, but
determines the minimum pump specifications that you will need to use the FX-4000T ", given
your chosen configuration.

Configurations: Equibiaxial Strain and Unconstrained Distension

Equibiaxial Strain

This configuration uses the BioFlex® plate with the Loading Stations " such that the membrane
deforms over the top planar surface of the Loading Station™ cylinders. Thisresultsin equibiaxial
strain on the area of the membrane over the Loading Station™. The vacuum requirement to
produce a maximum strain of 20% on the BioFlex® membrane in this configuration is -89kPa.
To operate the FX-4000T " in this configuration, a pump is required that will provide the
following minimum specifications:

Maximum Vacuum: 1.5 x 10° torr
Free Airflow Rate: 5.7 cfm (161 L/min)

Flexcell’ sfirst choiceisthe Leybold D8B Rotary Vane Oil Pump with the AR Return accessory.
This pump is used to calibrate the FX-4000T " for both the equibiaxial and unconstrained
configurations and is highly recommended for strong performance and durability. This pump
can be purchased directly from Flexcell.

Unconstrained Distension

This configuration uses the BioFlex® plate without the Loading Stations™ such that the BioFlex®
membrane deforms freely downward. This resultsin a non-uniform strain profile on the
membrane. The vacuum requirement to produce a maximum strain of 30% on the BioFlex®
membrane in this configuration is only -23kPa. To operate the FX-4000T " in this configuration,
apump isrequired that will provide the following minimum specifications:

Maximum Vacuum: 27" Hg
Minimum Free Airflow Rate: 1.3 cfm (37L/min)




House Vacuum Systems

If you have a house vacuum system in your lab, you must know the system capabilitiesto
determineif it is sufficient to operate the FX-4000T " in your desired configuration. Finding the
maximum vacuum level of the vacuum system should not be a problem. The free airflow rate of
the pump used for your house vacuum will likely be greater than that required by the FX-
4000T". However, because house vacuum systems are shared, neither the airflow rate nor
maximum vacuum level available will be stable at all times.

If you do not have access to equipment to measure the capabilities of your house vacuum system,
the FX-4000T " can be safely tested by connecting it directly to your house vacuum system. The
performance of the unit can be noted with respect to the house vacuum system to determineif it
will be effective enough for your purposes. Y ou can test the unit with your house vacuum
system by programming a regimen with the following parameters:

Sinewave, 0-20% elongation, 1.0 Hz, DC% = 50, 1000 cycles

This regimen should be run with standard Flex In and Flex Out tubing lengths and a BioFlex®
baseplate with four culture platesin place. If the actual output maximum %elongation is 14% or
higher, then your house vacuum system is providing enough vacuum to run the unit at its
maximum capability. If the output maximum %elongation is lower than 14%, then the house
vacuum system is going to be alimitation in the performance of your unit. Thiswill only be a
problem if you are unable to achieve the %el ongation and frequency combination that you desire
for your particular experiments. Using the FX-4000T" with avacuum system that does not
allow the FX-4000T™ to run at its maximum capability will not damage the unit. The FX-
4000T " will adjust to make the best possible use of the vacuum system that you are using.

If you have questions about the operation of the FX-4000T " with your house vacuum system,
call Flexcell and ask to speak with atechnical representative.




Pressure Reservoir

The Flexercell Pressure Reservoir enhances the performance of the FX-4000T™ Flexercel|®
Tension Plus™ system. The Flexercell® Pressure Reservoir serves two primary roles. Onerole
isthat of a system matched volumetric storage device. The other roleisthat of a pneumatic
“shock absorber”. Whether this device is used in conjunction with a house vacuum source or a
stand alone vacuum pump, your system performance is enhanced by the addition of the
Flexercell® Pressure Reservoir.

Flexercell® Pressure Reservoir Features / Benefits

Suitable with either vacuum or positive pressure sources

Isolates / buffers research equipment from transient spikes or surges from vacuum or positive
pressure sources

Dampens the pressure demand fluctuations seen by the vacuum pump or positive pressure source
Provides high volume capacity important for rigorous testing regimens

Stabilizes FX-4000™ Flexercell® Tension or Compression Plus™ System performance while
operating multiple baseplates

Constructed from highest quality components including ASME approved vessel for durable service
Includes alarge, 32" diameter easy to read compound gauge to monitor the system source pressure
as seen by either the vacuum or positive pressure source

Quick Disconnect fittings included to adapt to either your FX-4000T™ Flexercell® Tension or
Compression Plus™ System

Interface to pressure or vacuum source is accomplished viaa 5 foot length of 42" ID wire reinforced
clear tubing

Large 7.5 gal (28.4 liter) capacity in compact design

Onboard valve to seal reservoir from equipment

Equipped with handle and wheels for portability.




Connecting Vacuum Systems to the FX-4000T"

General Information

The FX-4000TO has asingle connection for the vacuum source. This connection port is located
on the back of the FlexLink® and is labeled Sys for ‘system’ as shown in the figure below:
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All of the following vacuum source configurations will need a single source line coming from
the vacuum reservoir, or directly from the vacuum source, to the Sys port on the back of the
FlexLink®. The Sys port requires tubing dimensions of 3/8” (9.5mm) outer diameter by ¥4’
(6.4mm) inner diameter. Flexcell recommends the translucent blue vacuum tubing that is
provided with the FX-4000TO system. If you do not use the pressure reservoir or pump
recommended by Flexcell, this tubing or other rigid-walled tubing with the same dimensions
must be adapted to your vacuum source.




Connecting the Leybold D8B Pump and Pressure Reservoir

The figure below shows the proper connections for the vacuum reservoir and Leybold D8B
pump. Make al connections as indicated by the colored arrows and text. Keep the length of the
blue tubing as short as possible. Flexcell does not recommend a maximum length, but keep in
mind that unnecessarily long tubing can decrease performance of the FX-4000T" by lowering
the vacuum supply flow rate.
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Connecting the Leybold D8B Pump without the Pressure Reservoir

The figure below shows the proper means to connect the Leybold D8B pump directly to the Sys
port on the FlexLink®. Use this connection when you do not have a vacuum reservoir. Make all
connections as indicated by the colored arrows and text. Keep the length of the blue tubing as
short as possible. Flexcell does not recommend a maximum length, but keep in mind that
unnecessarily long tubing can decrease performance of the FX-4000T " by lowering the vacuum
supply flow rate.
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Connecting a House Vacuum System and the Pressure Reservoir

The figure below shows the proper means to connect a house vacuum system to the vacuum
reservoir and FlexLink®. Use this connection when you have a house vacuum system and a
vacuum reservoir. Make all connections as indicated by the colored arrows and text. Keep the
length of the blue tubing as short as possible. Flexcell does not recommend a maximum length,
but keep in mind that unnecessarily long tubing can decrease performance of the FX-4000T " by
lowering the vacuum supply flow rate. Note: the outlet on your house vacuum system may need
to be adapted to fit the braided vacuum supply tubing as shown below.
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Connecting a House Vacuum System without the Pressure Reservoir

To connect a house vacuum system directly to the FlexLink®, you will need to adapt the outlet
on your house vacuum to fit the 3/8” (9.5mm) OD blue vacuum tubing supplied with the FX-
4000T". The blue vacuum tubing should be connected directly from the house vacuum source
to the Sys port on the FlexLink®. Keep the length of the blue vacuum tubing as short as possible.
Flexcell does not recommend a maximum length, but keep in mind that unnecessarily long
tubing can decrease performance of the FX-4000T " by lowering the vacuum supply flow rate.




