
��������	
�		�
���	

���	����������	���	��	�
����� 	 
�	!
�"����#$%&'	�
����	��
���	��(	)	*++&	',	++	&,�-	
�./
�(	)	/0����11���20(�� ���3��/�
�	
�	�
1��
(	��	+ -	%%%	€	.	�4�	�5$+'-#,+,'%�	

 

1/17 

 

 
 
 
 
 
 
 
 

Title : 
 

MAESFLO 
 
 

 
 
 

subtitle: 
 

User Manual 
 
 

Version : 
 

Version 1 
 
 
 
 
 
 
 
 



��������	
�		�
���	

���	����������	���	��	�
����� 	 
�	!
�"����#$%&'	�
����	��
���	��(	)	*++&	',	++	&,�-	
�./
�(	)	/0����11���20(�� ���3��/�
�	
�	�
1��
(	��	+ -	%%%	€	.	�4�	�5$+'-#,+,'%�	

 

2/17 

 

 

Contents 
 

1.� IMPORTANT WARNINGS ................................ ...................................... 3�

2.� DESCRIPTION OF THE FLOWELL ........................ ............................... 4�

3.� QUICK INSTALLATION ................................ ......................................... 5�

3.1.� UNPACK THE FLOWELL ...................................................................................... 5�
3.2.� SOFTWARE INSTALLATION..................................................................................... 7�

3.2.1.� Requirements ................................................................................................................. 7�
3.2.2.� Procedure ....................................................................................................................... 7�

3.3.� STARTING THE MAESFLO ................................................................................... 8�

4.� TUTORIAL .......................................... .................................................. 10�

4.1.� MICROFLUIDIC CONNECTION ............................................................................... 10�
4.2.� PRESSURE CONTROL PANEL (CTRL+R) ............................................................... 11�

4.2.1.� Description of the main panel “Pressure Control” ........................................................... 11�
4.2.2.� Tutorial ......................................................................................................................... 12�

4.3.� SCRIPT EDITOR PANEL (CTRL+E) ....................................................................... 14�
4.3.1.� Description of the Script Editor Panel ............................................................................ 14�
4.3.2.� Description of the Actions .............................................................................................. 14�

4.4.� PARAMETER PANEL (CTRL+F) ............................................................................ 15�

APPENDICE A : FLOWMETER CHARACTERISTICS ........... ................... 16�

MAIN CHARACTERISTICS ................................................................................................ 16�
RESOLUTION OF THE FLOWMETER .................................................................................. 16�

APPENDICE B : LIST OF THE SUPPLIED ELEMENTS........ ................... 17�

 
 
 



��������	
�		�
���	

���	����������	���	��	�
����� 	 
�	!
�"����#$%&'	�
����	��
���	��(	)	*++&	',	++	&,�-	
�./
�(	)	/0����11���20(�� ���3��/�
�	
�	�
1��
(	��	+ -	%%%	€	.	�4�	�5$+'-#,+,'%�	

 

3/17 

 

1. IMPORTANT WARNINGS 
 
 
The FLOWELL uses very high precision mass flow meters that are located in a glass capillary of 150 µm 
of inner diameter.  
 
 

FLOWING LIQUIDS CONTAINING PARTICLES 
THROUGH THE FLOWMETERS MAY PLUG THE 
CAPILLARIES.  
 
IF THE USER FLOWS LIQUIDS WITH PARTICLES, 
FLUIGENT DOES NOT GARANTY THE APPARATUS. 
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2. Description of the FLOWELL 
 
The FLOWELL is an accessory of the MFCS that enables to measure the flow rates with a very high 
precision. More precisely the FLOWELL is composed of: 

- 3 flowmeters, named A, B and C, measuring flow rate from -7µL/min to 7µL/min with a precision of 
around 0.1%, 

- 4 reservoirs that can be pressurized with the MFCS, 
- A software connection to a computer 

 
Associated with the MFCS (MicroFluidic Control System), it constitutes the MAESFLO. 
 
 
 

 
 
 
 

FLOWELL MFCS 
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3. Quick Installation 

3.1. Unpack the FLOWELL 
 
In order to avoid any problem during shipment, the microfludic connection is not set. Please proceed as 
follow to ready set the MAESFLO, which is the association of the MFCS and the FLOWELL: 
 
Step Indication  Photos  Remarks  

1 Unpack the FLOWELL 
 

 

Please check that all is in order.If any 
damage, please phone us (+33 1 46 33 

16 28) or e-mail us 
(mfcssupport@fluigent.com). 

2 Set the filter support 

 

 

3 Connect the blue tube 
(18cm long, ID 250µm, 
OD 1/32’’) to the black 
fitting nut with a green 
sleeve. 

Black Fitting Nut for OD 1/16’’: Upchurch (F-195) 
Green sleeve ID 1/32’’: Upchurch (F-247X) 
Blue tube ID 250µm, OD 1/32’’: Upchurch (1581) 

4 Connect the other 
extremity with a grey 
fitting nut. 

Grey fitting nut for 1/32’’: Upchurch (M645) 

5 Connect the blue tube 
by screwing the fitting 
nuts to the FLOWELL 
as shown in the photo. 
 
IN ORDER TO AVOID 
LEAKS, PLEASE 
SCREW THE FITTING 
NUT UNTIL THE TUBE 
DOES NOT MOVE ANY 
LONGER. 
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6 Repeat operation  

7 Turn the FLOWELL and 
remove the yellow plug. 

 

8 Screw the grey fitting 
nuts.  
 
The FLOWELL is ready 
to be connected to your 
application via OD 1/32’’ 
tubing 

 

 

9 Connect the FLOWELL 
to the MFCS via soft 
tubing.  
 
The MAESFLO (MFCS 
+ FLOWELL) is ready 

 

 

10 Connect the power and 
pressure supply to the 
MFCS. 
The normal pressure 
inlet is written on the 
back side of the MFCS. 
(500, 800 or 1300mBar) 
 
PLEASE USE CLEAN 
AND DRY GAS WITH A 
PRESSURE 
REGULATOR BEFORE 
THE MFCS 
 
Please find besides 
examples of pressure 
network. 

 

Local pump or  
pressure Network Air drier 

Particle filter 
0.01µm 

Pressure 
regulator 

OR 

Gas cylinder 

Pressure 
regulator 

Norgren  
(F72C-2GD-QT0) 

Norgren  
(F07-200-A3TG) 

Watson Smith 
(LS6 2RT) 
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3.2. Software Installation 

3.2.1. Requirements 

The MAESFLO software requires: 
·  Widows Vista,  XP or 2000, 
·  315Mo disk space for installation, 
·  A minimum of 512Mo of RAM (2 Go recommended) 
·  Intel Pentium 1.6GHz. 

 
As it is a real time program, we recommend using platform with 2Go of RAM and a Dual Core processor, 
particularly if other applications are running at the same time. 
 

3.2.2. Procedure 

Please proceed as follow: 
 
Step Indication  Photos  Remarks  

1 Insert the MAESFLO CD. 
 
If you have a 4 channel version 
MFCS, double click on the 
MAESFLO-4C folder. 
 
If you have an 8 channel version, 
double click on the MAESLO-8C 

 

 

 

2 From the CD, start the Setup.exe 
Installer and follow the instruction of 
the interface.  

 
 

 

 

3 
When the installation is 
completed, it is very important to 
restart your computer. Avoiding 
this step, the program may not be 
functional. 
 

 

 

4 Once restarted, connect the 
FLOWELL to the computer with the 
USB cable. 
 
The MAESFLO CD should be 
inserted. 
 
Follow the default choices proposed 
by the dialog box.  
 
This step is necessary to complete 
the initial installation. 
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3.3. Starting the MAESFLO 
After Please proceed as follow: 
 
Step Indication  Photos  Remarks  

1 Make sure that the MFCS and 
the FLOWELL are well 
connected to the computer.  
 
Check that the MFCS is 
connected to pressure supply 
and power supply. 
 

 

For detail information about 
that see paragraph 1.1 
“Unpack FLOWELL” page 4 

 

2 Switch ON the MFCS (back 
panel). 
 
The red light should be bright. If 
not, check the power supply 
and the USB cable. 
  

 

3 A MAESFLO shortcut will 
figure on the Desktop of your 
computer.  
Double click on it. 

 

 

4 A preheating procedure is 
necessary to warm up the 
MFCS (10min). 
 
Avoiding this step can 
decrese the pressure control 
accuracy 
 
This step may not be 
necessary if you have already 
used the MFCS in the day. 

 

 

5 Before connecting the inlet 
pressure, click “Calibration” on 
the menu and press OK 

 

 

6 Switch ON the Green button 
and set the pressure supply. 
 
The normal pressure inlet is 
written on the back side of the 
MFCS. (500, 800 or 1300mBar) 
 
PLEASE USE CLEAN AND 
DRY GAS WITH A 
PRESSURE REGULATOR 
BEFORE THE MFCS 
(see page 6) 
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7 You can now operate your 
microsystem with the 
MAESFLO 

 

For more information about 
the software, you can do the 
TUTORIAL starting on page 
10 
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4. Tutorial 
 
In order to allow you to manipulate the MAESFLO right away, we provide you with a capillary and the 
necessary elements to connect it to the MAESFLO. This will be the opportunity to get use to the software 
and the flow rate monitoring. 
 

4.1. Microfluidic connection 
 
Step Indication  Photo s Remarks  

1 Unpack the FLOWELL 
and connect tubes as 
described on page 5 

 

2 Connect the glass 
capillary (120cm long, ID 
100 µm, OD 360 µm) to 
the grey fitting nut using 
grey sleeves.  

Grey fitting nut for 1/32’’: Upchurch (M645) 
Grey sleeve ID 360 µm: Upchurch (F-385) 

 

3 Connect both extremities 
to the A and B flow meter 
of the FLOWELL.  

 

 

4 Fill in the reservoirs 1 and 
2 with degassed DI water 
 
Screw on tightly the 
reservoirs 
 

 WARNING:  
- Degassing liquids is strongly 

recommended, 
- Particles may plug the flow-meter 

sensors. Do not use liquids with 
particles through the FLOWELL   

5 Connect the reservoirs 1 
and 2 of the FLOWELL to 
channels 1 and 2 of the 
MFCS with soft tubing.  
 
The MAESFLO (MFCS + 
FLOWELL) is ready 

 

 

6 Start the MAESFLO as 
described in paragraph 
1.3 page 8. 
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4.2. Pressure Control Panel (Ctrl+R) 

4.2.1. Description of the main panel “Pressure Contr ol” 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Use scrolling bars to set 
pressure. Press F1, 
F2… to control the 
pressure of Ch 1, Ch2 
…with the up and down 
arrows of keyboard 

8 different pressure 
configurations can be 
memorized 

To set the pressure to 
the MFCS, the Control 
Button should be ON 

Measured pressures 
(mBar) of the channels 
of the MFCS 

Display of the 
measured 
pressures 

Display of the 
measured 
flow rates 

Measured flow rates 
(nL/min)  

You can save data at 
any moment pressing 
the “Record ?” button. 

This allows connecting 
the inlet pressure to 
the channel 1. 
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4.2.2. Tutorial 

 
Step Indication  Photos  Remarks  

1 To fill in the microfluidic network with 
water, click the “PURGE OFF” 
button. Press ‘OK’ on the dialog box 
 
 
After a moment, it should be filled 
with water. 
 
During this step, check for water and 
air leak, especially at the fitting nuts 
and the pressurized reservoirs. 
 
Screw on the fitting nuts tightly to 
avoid leaks. 
 

 

 
 

2 To set pressure to the MFCS, you 
have to press the “Control OFF” 
button to turn it ON 

 

 
 

 

3 Now you can set pressure and see 
the effect on the flow rate. 
 
Note that only the pressures in 
channel 1 and 2 have an effect on 
the flow rate. 
 
The flow rates in the channel A and 
B are opposite and very close in 
absolute value. This means that 
there are no leaks in the network. 
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4 If you want to reset all the pressure 

back to zero, press the “Zero 
Pressure” button 

 

 
 

5 If you want to save the measured 
data (pressures and flow rates) for 
further analysis, just press the 
“Recording ?” button 
 
You can choose the periodicity of the 
recording (every 0.1, 1 or 10 s) 
 
You can change the file name and 
location pressing “Rename” 

 

 
 

6 The file is located at  
C:\Program Files\MAESFLO\Saved 
measures 
 
The file is compatible with the Excel 
software. 
 

 
7 To edit a script, press Crt+E or press 

the “Script Editor” tab.  
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4.3. Script Editor Panel (Ctrl+E) 
 
The script editor enables the user to program pressure values in a sequenced order. This is particularly 
useful when repeated operations have to be completed. 

4.3.1. Description of the Script Editor Panel 

 

 
 
 
 
 

4.3.2. Description of the Actions 

 

Action Description To fill in the 
Parameter column Remarks 

set 
Set the 
pressure for all 
the channels 

 
Write the pressure in mBar in the column P1, 
P2, P3 and P4, corresponding to channel 
number 1, 2, 3, and 4 respectively. 

wait Wait for a 
definite time 

Time to wait in 
seconds 

 

goto 
Go to a definite 
step of the 
sequence 

Step number 
The use of this action leads to an endless 
loop. 

repeat 
Set the 
beginning of 
the repeat loop 

Number of repeats 
Including a repeat loop in another repeat loop 
can not be possible. 

end repeat Set the end of 
the repeat loop  

end Set the end of 
the script   

 
 

Script Editor 

Script steps 

Action to save 
and open scripts 

Play/Stop button, visible 
from any panel 
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4.4. Parameter Panel (Ctrl+F) 
 

 
 
 
Factor: on version 0.7 and higher, you can specify a “Factor” parameter ranging from 1 to 1000 (default is 
1) for each flowmeter. The measured flowrate is multiplied by this “Factor” when using the “By pass” 
accessory. For more information, please contact us. 
 
 

Feed back 
coefficients of the 
MFCS regulation 
process 

Max Slope 
Optional function 
that limits the slope 
of the pressure 
variation. 

Resolution of the 
flowmeters  
(see appendice 
A for information) 
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Appendice A : Flowmeter characteristics 

Main characteristics 
 

Parameter Flowell Units 
Maximum Flow  7 µl/min 
Calibrated Minimum Flow 0,25 µl/min 

Resolution at Minimum Flow 
0,025 % of full scale 

1,8 nl/min 
Repeatability at Minimum Flow  0,8 % of measured value 
Non-Linearity (calibrated range) 5,2 % of measured value 
Response Time On Power-Up 50 ms 
Operating Temperature +10…+50 °C  
Ambient storage temperature 0…+60 °C  
Inner diameter 150 µm 
Length 30 mm 
Wetted material Glass, PEEK  

 

Resolution of the flowmeter 
 
The resolution of the flowmeter enables the user to optimise the balance between precision and response 
time according to his demand. The relationship between resolution, precision and resonse time is as 
follow: 
 

Resolution Precision Response time 
9 bits 22 nL/min 0.8 ms 

10 bits 13 nL/min 1,3 ms 
11 bits 9 nL/min 2,4 ms 
12 bits 6 nL/min 4,6 ms 
13 bits 4 nL/min 8,9 ms 
14 bits 2.8 nL/min 17,5 ms 
15 bits 2 nL/min 34,8 ms 
16 bits 1 .8 nL/min 69,3 ms 
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Appendice B : List of the supplied elements 
 

Designation  Quantity  Reference and Supplier  Remark  

Flowell 1   

USB Cable  1  
 

CD Software 1   

User manual 1   

Blue tubing  
(OD=1/32’’, ID=250µm) 

2m + 3x19cm Upchurch Scientific : 1581  

FEP tubing  
(OD=1/16’’, ID=800µm) 2m Fisher : A28556  

Glass capillary 
(OD=360µm’, ID=100µm) 

120cm* Polymicro technologies : TPS100375  

Grey Sleeves  
(1/32� to 360µm) 

2 Upchurch Scientific : F-385  

Green Sleeves  
(1/16��  1/32�) 

4 Upchurch Scientific : F-247X  

Flowmeter Grey fitting nut 6 Upchurch Scientific : M-645X  

FLOWELL black fitting nut 4 Upchurch Scientific : F-195X  

Fluiwell 1C-15ml 1   

Falcon Tube 15ml 2   

10-32 Peek Fitting Nuts 2 Upchurch Scientific : F-120  

Tygon tubing (1x3mm) 2m Fisher : A31309  

Micrew reservoir 1.5 mL 4 Fisher : W14432  

 
* depend on MFCS version. 
 


