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H eliair, a term originally coined by
Sheck Exley, is the simple process

of adding helium to a scuba cylinder then
topping it off with air. Heliair, sometimes
called “poor man’s mix,” was implemented
in the early deep air days of cave explo-
ration for the reduction of nitrogen
narcosis. At this time it was believed that
narcosis was the cause of several deaths of
divers using deep air. Today, we know that
even though nitrogen narcosis may have
been a contributing factor, most likely
oxygen toxicity was the culprit.

Heliair has multiple advantages and
disadvantages for the extended range diver.

Advantages

Nitrogen Narcosis: Heliair reduces the
effects of nitrogen narcosis.

Oxygen Toxicity: Heliair reduces the oxy-
gen PO2 exposure levels reducing the
possibility of an O2 hit.

Ease of Mixing: Heliair mixtures are
easily obtained by adding helium to a
scuba cylinder then topping it off using a
standard air compressor.

No Fire Hazard: Heliair mixtures don’t
require handling of 100% oxygen, thus
removing any possible fire hazard.
Analyzing: Heliair’s nitrogen and helium
percentages are a mathematical constant
according to the oxygen percentage thus
providing the blender with the exact nitro-
gen and helium percentages.

Ease of Travel: Heliair minimizes the need
to carry additional bank cylinders of oxy-
gen to remote dive locations.

HELI
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Continuous Blending: "~ .

With the proper mixing chambers, heliair
can be pumped directly through a standard
COMPressor.

Disadvantages

Best Mix: In trimix, a PO2 of 1.4ata and an
equivalent narcosis depth of 130 feet are
desirable. With heliair, to obtain an equiv-
alent narcosis depth of 130 feet, a PO2 of
0.9 to l.lata must be accepted — far
below the desired 1.4ata PO2. If a PO2
of l.4ata is obtained then an equivalent
narcosis depth must be accepted, much
deeper than the desired 130 feet.
Increased Decompression: Due to the fact
that optimal PO2s of 1.4 are not obtained,
decompression requirements will increase
slightly compared to that of the Best Mix.

Partial Pressure Mixing

Two basic formulas are required to mix
heliair. The first formula is used to deter-
mine how much helium in psi is needed
for a desired mix. FHe x Ending Pressure,
where FHe stands for fraction of helium.

Example: A ending helium percentage
of 24% is desired with an ending pressure
of 2640 psi. Formula: 0.24 x 2640 = 633
psi helium to be added. The second
formula gives the oxygen percentage in
the cylinder after topping off with air: 1 -
FHe x 0.21 Example: The oxygen per-
centage in the above 24% mix would be
(1-0.24)x0.21 =0.159 or 15.9%

The mixing process is relatively
simple. First drain the scuba cylinder then
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bank the required psi of helium into the
scuba cylinder. Allow time for the helium
to cool and the pressure to drop then make
the needed corrections. Fill the scuba
cylinder with air to the desired ending psi.
Analyze the oxygen content with an O2
analyzer. If the oxygen percentage is too
low just add more air until the mix is cor-
rect. Always round the oxygen percentage
down (Example 15.6% to 15%) to the next
lower number this will add a small amount
of safety to the decompression tables.

Analyzing

It is imperative to analyze your gas
right after mixing and then again just
before the dive. You should calibrate the
analyzer to air (20.9%) and not 100% O2.
This will decrease the range of error for
the analyzer. Alternate tables or a laptop
with decompression software such as
Abyss, Voyager, Decom, etc. should be
available on-site to recalculate tables in the
case of a gas change.

Saving Helium

Due to the high cost of helium, divers
try to save every drop. If multiple heliair
dives are to be conducted over several days
the helium left in the scuba cylinder after a
dive can many times be saved. This is done
by calculating the helium psi still in the
scuba cylinders then adding more helium
on top of it Example: heliair 14% 02 /
33% was used on the first dive. Upon
returning to the surface the diver has 800

(P S1)
2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000

456 | 475 | 494 513 | 532 | 551

576 | 600 | 624 | 648 | 672 | 696 | 720
672 | 700 | 728 | 756 | 784 |812 | 840
792 | 825 | 858 | 891 | 924 | 957 | 990
912 | 950 | 988 [1026(1064 (1102|1140
1032{10751118(1161|1204 (1247|1290
1128(1175(1222(1269(1316 |1363 1410
12481300{1352 {1404 1456 |1508| 1560
1368 1425|1482 1539|1596 |1653]1710

528
616
726

552
644
759
836 | 874
| 946 | 989
1034|1081
1092(1144[1196
1197 1254}131:

This chart provides the amount of helium to add (in psi) to an empty scuba cylinder to create the various heliair mixtures. First, find the desired heli-
air mixture to the left, then the ending scuba cylinder pressure at the top, intersect these two rows to get the required helium (in psi). Then top off
the tank with air. You can also use the chart to determine the amount of helium left in a cylinder after a dive. Many times this helium can be saved.
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helium still in the cylinders from the
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required psi of helium needed if the
cylinders were empty. 739 - 264 =
475 psi of helium to be added on top
of the 800 psi still in the cylinders
then topped of with air to make the

proper 15/28 mix. The only problem
with remixing heliair in this fashion
is the higher bank pressures needed
to remix. If the pressures get to high
you will not be able to obtain the psi
without a haskel pump. The highest
helium bank pressure available will
determine if you will need to drain
the left over mix in the scuba cylin-

ders completely or just partially.

Transfer Whip
A transfer or fill whip is required
to partial pressure fill helium from

the bank cylinder to the scuba cylin-
der. All components of the whip
must be designed for high pressure
use. If the whip is going to be used
for transferring pure oxygen then all
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components must be oxygen com-
patible and free of hydrocarbons.

A whip can be purchased
whole and ready for use or the com-
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ponents can be purchased and
assembled. The following is a list of
whip components.

Connector:

O ro2

1352|1456 1560 (1664|1768 1872

1.081.14) 1.2 |1.26/1.32 1.38

An industry standard CGA-580
style connector is required for the
helium bank cylinder. Note a CGA-
580 to CGA-540 adapter can be pur-
chased to convert an oxygen whip

Fill
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This chart gives the Equivalent Narcosis Depth (END)
in fsw, and the partial pressure of oxygen (PO2) in
atmospheres absolute for various heliair mixtures.
Match up the desired depth with the desired END or
PO2. Once located, the desired helium and oxygen
percentages are in the left black box. The helium fill
psi from 2600-3600 psi are located in the same

block just above the depth row.

2600|2800/3000/3200/3400/3600
1482|1596 1710|1824 1938|2052

1.02 1.08/1.13/1.18 1.24 |11.29

into a helium transfer hose.

Line Filler Valve:

A needle valve is used to control
the rate of flow from the bank
helium to the scuba cylinder.
Transferring any gas for mixing
should be done slowly to help mini-
mize heat build up which can cause
an error in the final mix.. The best
in-the-field technique is to place
your ear on the scuba cylinder and
crack the needle valve until you can

psi of mix left in his cylinders. The amount
of helium in psi still left in the mix can be
calculated by taking the fraction of helium
times the pressure left in the cylinder. 0.33
x 800 psi = 264 psi of helium still in the
scuba cylinder. Let’s say the next dive
requires a heliair mix of 15% 02 / 28%
He. If the cylinders were empty, 739 psi
(0.28 x 2640) of helium would be required
to make the proper mix at 2640 psi but we
have 264 psi of helium still in the cylinders
from the first dive. Subtract the psi of

hear the gas flowing.

High Pressure Hose
High pressure hose 3-6 feet in length
is sufficient.

Pressure Gauge

Pressure gauges come in a variety of
sizes, styles and pressure readings. Digital
gauges are recommended but due to their
high cost most brewers use analog. Digital
dive computers with integrated pressure
gauges work very well.

Scuba Yoke
Scuba and DIN fittings are standard per
the scuba industry.

Check Valve (optional)

A check valve can be used to prevent
backflow of gas into the supply cylinder
in the event the scuba cylinder contains
more pressure.

Flow Restrictor (optional)

Flow restrictors prevent the fill rate
from exceeding a set value thereby pre-
venting excessive heat build up.

Helium Storage Cylinders
Helium comes in a variety of large
bank cylinders from your local gas dealer.
Cost seems to vary greatly according to
your personal business relationship with
your local gas company. I usually pay
about $60 for a 280-cubic-foot helium
bank cylinder, but have heard of divers
paying more than $200. You may need to
shop around to find the cheapest price. The
number of bank cylinders needed will
depend on your diving but three seems
to work well for the active deep diver and

his buddy. @

Standard
transfer or CGA-580 Connector
fill whip for
partial
pressure gas
blending.
Needle Valve
A~ 36 foot High
Pressure Hose
Pressure Gauge
Bleed Valve

Standard or
DIN scuba yoke
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