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System Design 
The diagram below illustrates the basic design of the club’s Constant-Flow-Method (CFM) 
system.  Oxygen and helium storage tanks are connected via flow-restricting rotameters to a 
blending tube which is used to mix the gases together before passing them to the 
compressor.  An oxygen analyzer connected to the output of the blending tube provides the 
oxygen content of the mix. 
 

 
 
In order to assure the proper operation of the system, helium should be fed at a slightly 
higher pressure than oxygen.  The CNNd and Sukellusseura H2O systems should be 
calibrated to input pressure of 1 bar for oxygen and 2 bar for helium. 
 
Please note that there is a certain delay between operating the rotameter and the reading on 
the oxygen meter.  This is because it takes a little while for the gas to travel through the 
system.  Adjust the rotameters slowly, and let the readings settle down. 

Operation 
1. Check if the compressor can be used 

a. Check the oil level 
b. Check the service/filter hours 
c. Check the rotameters are closed 

2. Connect the cylinder to be filled to the compressor, and open the hose valve 



3. Bleed the compressor below starting pressure (~50 bar) 
4. Set the compressor output for the desired tank (232 or 300 bar) 
5. Start the compressor and wait until the pressure rises above the pressure of the tank 

to be filled 
6. Open the tank, the compressor pressure should drop indicating the tank is now being 

filled 
 
ATTENTION: Nitrox and trimix filling may only be performed by qualified gas 
blenders! 

Filling nitrox by CFM 
Once you have verified the air is going all the way into the tank, calibrate the O2 reading by 
pressing (and holding) “CAL” on the oxygen analyzer.  After it calibrates (on moving air): 

1. Slowly open the oxygen storage tank connected to the CFM 
2. Slowly adjust the rotameter until the oxygen analyzer reads the desired value 
3. Monitor and adjust the flow of oxygen using the rotameter if the reading changes  1

4. Once the tank being filled approaches the desired fill pressure, close down the 
oxygen storage tank 

5. Let the compressor run for about a minute or so, to empty the system from excess 
oxygen 

6. Stop the compressor and close the tank being filled 
7. Close the rotameter 
8. Drain and depressurize the compressor 
9. Log the fill in the online system 

 
Do not exceed 36% oxygen reading. 

 
In case the compressor stops unexpectedly during the fill, the solenoid valve will 
automatically shut off oxygen feed to the system.  However, it is still important to close off 
the storage tank as soon as possible. 

Filling trimix by CFM 
Filling trimix by CFM method can be achieved relatively accurately using only an oxygen 
analyzer.  If helium is introduced to the input air flow, the oxygen reading will drop 
proportionally to the amount of helium being added.  For instance, if we want to mix for 20% 
Helium: 

.21 0.8 .168 0 *  = 0  
 
Therefore, the helium rotameter should be adjusted until the oxygen analyzer reads 16.8% 
(20% less than for standard air). The desired oxygen level, for the mix, can then be adjusted 

1 If you are filling the tank from (almost) empty, the flow will slow down slightly as the tank fills up, 
slightly raising the oxygen partial pressure in the mix being filled 



by adding oxygen to the input flow and adjusting the rotameter until the oxygen meter reads 
the required value: 
  



 
1. Open the helium tank connected to the CFM 
2. Slowly adjust the He rotameter until the oxygen reading drops to the desired level 
3. Slowly open the oxygen tank connected to the CFM 
4. Slowly adjust the O2 rotameter until the oxygen reading raises to the desired level 

(do not re-adjust the He rotameter) 
5. Once the tank being filled approaches the desired fill pressure, first close the oxygen 

tank, and then the helium tank. 
6. Let the compressor run for a minute or so, to empty the system from excess oxygen 

and helium 
7. Stop the compressor and close the tank being filled 
8. Close the oxygen and helium rotameters 
9. Drain and depressurize the compressor 
10. Log the fill 

 
It is important to always close the oxygen tank first.  Depending on the mix, if you 

close the helium tank first, you might cause a spike in oxygen PP leading to a fire or 
explosion. 

Connecting storage tanks to CFM 
1. Select the O2/He tank with the least pressure 
2. If needed, move the tank(s) to their designated location  2

3. Connect the regulators to the tanks 
4. Mark the tanks as being hooked up to the CFM  3

 
In order to avoid contamination in the storage tanks, never drain the tanks completely. Leave 
at least 2-5 bar of pressure and put the valve cap back on. 
 

2 Make specific instructions for h2o and cnnd 
3 CNNd/H2o specific 



Compressor specific setup 

 
 
As for summer 2020, the CNNd compressor is configured to provide 2 300-bar and 3 
232-bar outputs.  One of the 232 outputs is hooked up to the 300-bar ramp, and has its own 
isolation valve (2) and it’s own separate pressure switch.  Two 232-bar outputs are isolated 
by valve (1) and have their own switch.  
 
Our compressor has three different outputs, but as of   All outputs have their own, 
independent safety valves (both mechanical and electric).  Valve (1) isolates 300/230 and 
200 bar ramps.  Valve (2) isolates 300 and 232 bars. 
 

● 300bar: close valve (1), close valve (2) 
● Single 230bar output: open valve (2) 
● Twin 230bar output: open valve (1) 

 
The compressor will automatically shut down at 310 and 240 bar respectively if you go over 
the fill pressure.  However, please switch the power off before the pressure switches and 
overpressure valves kick in. 
 



O2 clean air 
 
The compressor has two inline filters, with cartridges replaced every 20h (see the online 
filling log), and they provide good quality air.  However, if you need O2 -compatible air, 
connect the compressor output to the NS-Research filter inlet, and use the long hose to fill 
your tank.  O2 -clean tanks MUST be filled via the extra filter. 

Condensation draining 
There are four (4) manual drain valves at the back of the compressor, labeled in order of 
draining.  The  compressor should be drained every 100bar (single tank), or 15min.  Open 
one valve at a time for 5-10s, do not overtighten the valves. 
 
After you fill the tanks, depressurize the compressor, by bleeding the screws in order, to 
below 50bar. 
 



Booster operation 

 
The booster may only be operated by certified gas blenders (minimum a Nitrox Gas Blender 
certification is required). 



Booster drive tank must be secured to the wall at all times except for service or inspection. 
 
Booster has an inline flow limiter on the drive line, this should be set to no more than 1 
pump/s. 
 
Booster may only be used with O2 clean equipment. 
  



Appendix A 
Process diagram for Vellikellontie fill station 
 

 


