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* Remember to use 34 for fresh water.
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* Remember to express the gas % as a decimal.
Partial

│   %
││ Depth
│

21% → 0.21
Pressure   =
│  of
││——— + 1│

32% → 0.32
│  gas
││    33
│

└
┘└

┘



 Partial Pressure

* Usually this will be determined by O2 and/or 


———————

   N2 requirements
    % 

┌

┐


PPO2 = 1.4  (working portion of dive)
    of         =
│  Depth
│


PPO2 = 1.6  (deco)
    gas     
│ ———  + 1
│


PPN2 = 3.1  (END = 100’)


│     33

│


PPN2 = 3.8  (END = 130’)
└

┘

   (also called the best mix formula)
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│ Partial Pressure
│

Depth      =
│ ——————   – 1
│   x   33

│      % of gas

│
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To find the maximum operating depth (MOD) of a particular nitrox mixture, plug in the 

highest partial pressure of oxygen that should result (typically 1.4) and the oxygen 


percentage expressed as a decimal.
┌


┐

│           1.4

│

MOD      =
│ ——————   – 1
│   x   33

│      % of gas

│
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┘


To find the equivalent narcosis depth (END) of a particular trimix blend, plug in the 


partial pressure of nitrogen that will be experienced at depth and divide by the percentage 


of nitrogen in air expressed as a decimal (0.79).
┌


┐

│         PPN2  

│

END      =
│ ——————   – 1
│   x   33

│          0.79

│

└


┘


Or this can be combined with the partial pressure formula from above to obtain:
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│    │ % N2 in trimix
││ Depth
│
│
END   =
│    │ ——————
││——— + 1│    – 1
│    x  33
│    │         0.79
││    33
│
│
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When partial pressure blending nitrox, the blender would like to know how much oxygen should be added to an empty tank so that, when topped off with air, the desired mixture results.  The total amount of oxygen contained in the final mix is easy – it’s just the desired oxygen percentage multiplied by the desired fill pressure.  This amount of oxygen comes from two sources, the pure oxygen added to the empty tank and from the oxygen contained in the air used to top off the tank.  
O2 added to empty tank   +   O2 contained in air used to top off tank   =   (O2 %) (fill pressure)
Since air is 21% oxygen, the oxygen contained in the air used to top off the tank is simply 21% of the air used to complete the fill.  However, how much air is needed to complete the fill depends on how much oxygen was added to the empty tank initially.  Let x represent the oxygen that should be added to the empty tank.  The above equation then becomes:


x    +    (0.21) (final pressure – x)    =    (O2 %) (fill pressure)

If, for example, a customer requests an EAN32 fill in his/her aluminum 80 which has a rated pressure of 3000 psi, then …


x    +    (0.21) (3000 – x)
=    (0.32) (3000)


x    +    630    –    0.21 x   
=     960


0.79 x    +    630               
=     960


                            0.79 x   
=     330


                                    x   
=     417.7 psi

If the customer’s tank is not empty and is not drained before blending, then the gas in the tank initially will be one more source of oxygen that has to be included in the above equation.
When partial pressure blending trimix, the same type procedure is used twice – once to determine how much helium to add to the empty tank and then again to determine how much oxygen to add on top of the helium.  Since the only source of helium in the final mix is the pure helium added to the empty tank, this first calculation is the easier of the two.
He added to empty tank    =    (He %) (fill pressure)

So if the requested blend was 12/60 with a final fill pressure of 3600 … 

He to add to empty tank    =    (0.6) (3600)    =    2160 psi

Now oxygen will need to be added on top of the helium.  As with nitrox, the total oxygen in the tanks will come from two sources, the pure oxygen added on top of the helium and from the oxygen contained in the air used to top off the tank(s).  And again, the air necessary to complete the fill depends on the helium and oxygen added.
O2 added on top of He   +   O2 contained in air used to top off tank   =   (O2 %) (fill pressure)

x    +    (0.21) (final pressure – He added – x)    =    (O2 %) (fill pressure)

So to continue our example of 3600 psi of 12/60 …

x    +    (0.21) (3600 – 2160 – x)
=    (0.12) (3600)


x    +    (0.21) (1440 – x)           
=    432


x    +    302.4    –    0.21 x          
=    432


                               0.79 x           
=    129.6

                                                   x           
=    164.05 psi

So finally, we should add 2160 psi of He to empty tanks, next add 164 psi of oxygen, and then top with air to a final pressure of 3600 to obtain trimix 12/60.

To calculate surface air consumption (SAC) rate, first divide the gas used on a dive by the bottom time.

air consumption 

gas used on the dive


     at depth

=
————————






      bottom time
Now divide this rate by the pressure that corresponds to the average depth of the dive.






          air consumption at depth



SAC

=
————————————————





 pressure experienced at average depth
Note that gas consumption can be measured in psi/min or ft3/min.  When dives are made on different sized tanks, comparisons of SAC rates are only possible when measured in ft3/min.  Remember that the volume in ft3 is related to psi as follows:






      pressure in psi


volume in ft3 

=
—————————    x    rated volume of tank





 rated pressure of tank
For example, if 2000 psi are used out of a 95 ft3 tank rated at 2640 psi, that would correspond to a volume in ft3 of:






 2000 psi


Volume in ft3 

=
————     x     95 ft3 
=
71.97 95 ft3 





 2640 psi
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