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The Need For Humidity In Hospitals

It is ironic that people going to the hospital to be healed sometimes end up being exposed to dangerous and
even life-threatening organisms that they wouldn't have been exposed to elsewhere. Yet this exposure is
relatively easy to minimize with proper humidity control.

Dry air (below 35 %RH) causes many problems, including increased static electricity, and drying out of human
mucous membranes (nose, throat, lungs). Dry mucous membranes are not only uncomfortable, but also tend
to crack when they dry out (the morning dry mouth and bloody nose syndrome), making the person more
susceptible to airborne infections that are breathed in. Lung surfaces dry out and lose some of their elasticity,
causing further discomfort for patients with respiratory ailments.

In dry air, the dust count will also increase along with a legion of airborne opportunists such as mites, bacteria
and viruses, playing havoc with any allergies. The following graph shows how these little nasties are
influenced by relative humidity. NOTE that the range of 40 to 60 %RH is where the minimum quantities of
nasties are able to be airborne to cause infection.
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Accordingly, hospitals should be kept at recommended humidity levels as per the following chart:

Hospital Areas Temperature || Temperature || Recommended Humidity
Operating, Cystoscopic and Fracture Rooms 72 °F 22 °C 50 %RH
Patient Rooms 75 °F 24 °C 45 %RH
Intensive Care Unit 75 °F 24 °C 40 %RH
Administrative and Service Areas 75 °F 24 °C 40 %RH

Plastic surgeons are particularly knowledgeable of the effects of dry air on exposed subcutaneous skin and
organs. Dry air = dry skin = dead skin = bad suture line = scarring.
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The Traditional Way

Traditionally, hospitals have been humidified using direct steam. Steam was considered to be clean, sterile
and safe, and was available in quantity since most hospitals used the steam year-round for sterilizing
instruments. Then in 1987 a white paper was presented at the International Hygiene Conference that
identified the practice of using boiler treatment chemicals, containing carcinogenic amines (carcinogenic
means "cancer causing"), as a possible health hazard to people exposed to humidifier steam. Up to 7% of
the boiler treatment chemicals used in steam boiler systems will find their way into the air via the humidifiers.
As a result of this concern, major manufacturers of the boiler treatment chemicals began to recommend NOT
using this treated steam for humidification. Many hospitals now follow a safer practice of injecting boiler
treatment chemicals in small, continuous amounts to reduce the concentrations possible in the air.
Nevertheless, the exposure is still there.

In an effort to answer this chemical treatment concern, “steam-to-steam” humidifiers were introduced to
produce “clean” steam from potable water, using the boiler steam through a heat exchanger immersed in
water in a pan. As with any humidifier having a reservoir of large surface area, precautions must be taken to
insure that biological growth does not occur in the stagnant pan during the non-humidification season. This
extra heat exchange also reduces efficiency of the overall humidifier system.

Then hospitals began to move to gas sterilizers, eliminating the need for steam during the non-heating
months, creating a desire to shut down the boilers and save on energy use. Since humidity is often required
even in months when there is no heating load in the hospital, another efficient and safe method of humidifying
hospitals was needed.

Enter The Atomizers

Needing a clean, efficient method of humidifying hospitals year-round, in all climates, attention began to be
paid to adiabatic systems, in particular atomizing systems, which can cool the air during the Spring and Fall
months and don’t require the boilers to be in operation. Several important criteria for successful application of
atomizing systems in hospitals began to emerge:

1. The system must be sealed and contain no open reservoirs or means for ambient air (which
could be contaminated) to enter the system;

2. The system must use demineralized water (preferably from a Reverse Osmosis system, more
about this later);

3. The system must create droplets no larger than 10 microns in diameter, as larger droplets fall
to the bottom of the ducts or air handler and can cause accumulation of stagnant water;

4, The system must modulate capacity to avoid over-saturating the air;

5. The system must reduce droplet size into sub-micron levels as it modulates the capacity

downward in response to rising duct humidity.

These criteria would eliminate media type evaporative humidifiers (open water exposure on hygroscopic
surfaces), evaporative pan types (open reservoir), centrifugal humidifiers (as they contain a reservoir through
which the ambient air passes), and even pressure type atomizing systems (droplet sizes are too large, don’t
modulate, and actually increase droplet size with any modulation).

The only type of humidifier to answer all of the 5 criteria listed above would be an air-assisted, sealed
atomizing system.
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