





Air in Hydronic Systems
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Figure 3: Air purger

through a high capacity float air-vent. A centrifugal air separator is
capable of removing all the well-formed bubbles and most of the
micro-bubbles from the system.
Coalescence type air separator

Individually, micro-bubbles are very small and cannot be seen,
but collectively they could make the water appear milky. They
have very low buoyancy and can easily be entrained by water,
even moving at very low velocity, and are thus difficult to separate.
However, they have a tendency to stick to a surface and this is
known as coalescence effect. The coalescence type air separator
(see Figure 5) takes advantage of this effect and is filled with a media,
called coalescence media, to provide maximum surface contact to
the water flow.

Coalescence

Figure 5: Coalescence air-separator

air bubbles out, rises to the top and is expelled out through a float
air-vent. This water then can be pumped back to the system, where
due to increase in pressure it becomes unsaturated.

A vacuum tube degasser is used to reduce the pressure of water
below atmosphere to make it more effective in removal of all type of
bubbles and even a part of dissolved air (see Figure 6).

It is more suitable for applications using high temperature
water, because it can prevent release of air even at the interface
between high temperature elements or tubes and water.
Optimum Solution

The decision about which device to be used can not be taken in
isolation; it has to take into account the type and use of the system.
A device may be best in isolation, but not the best solution for a
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remove air. At any other point
In the system, solubility being
higher, water will tend to
absorb air, if available, and
bring it back to the deaerator.
In a well designed and
maintained system, with little
Or no air ingress, after a while,
a little or no air at all may come
out of the deaerator giving an
impression that it has stopped
working. In fact, the water
may be already unsaturated,
making it impossible for the
deaerator to remove more air.

Hot water systems re-
| — quire more careful handling
Figure 6: Vacuum tube degasser as the lowest pressure is at
the pump suction, but the highest temperature is inside the boiler,
at interfaces between high temperature elements and tubes trans-
ferring heat, and water. Such systems require higher level of deaera-
tion to prevent separation of air at high temperature,

Where, When and What?

It is often difficult for a young application engineer to decide
where and when to use which device. Here is some help.

An automatic float vent should be used at all high points in
the system like the top of all risers, top end connection of all heat
exchangers like cooling coils and long horizontal pipe runs. Auto
air-vents are generally available in different air release capacities;
it is better to use a larger number of smaller capacity air-vents at
more number of locations, than a few large capacity air-vents. Large
capacity air-vents (see Figure 2b) are most suitable for equipment like
air separators, or where large amounts of air release are expected.
Smaller capacity auto air-vents may slow down the initial system
filling up and may be supplemented with manual air-vents. Manual-
air vents should be shut off once the system becomes operational.

For chilled water application in low rise, say less than 40m height,
buildings with pressurized expansion tanks, centrifugal air separator
IS most suitable because of low initial cost and low pressure drop.
It does not make much sense to install an air separator in a system
with an open expansion tank, as whatever air is removed by the
air separator gets replenished in the open tank. The air separator
should be installed in the pump suction header.

In high rise buildings with large water volume, it makes more
sense to use unpressurized expansion tanks and deaerate the
water by reducing its pressure, by releasing some water from the
pressurized system to the unpressurized tank.

For systems with high temperatures, say above 70°C, coalescence
air separator may be a better option for its better micro-bubble
removal efficiency, with vacuum degasser being a choice for even
higher temperature systems. An air scoop or purger is often used
at the outlet of a boiler to capture the air released due to high
temperature, ‘
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