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Why is humidification important?

The level of humidity in an environment is important in order to satisfy either the comfort of people or a particular process.

For people the recommended comfort level is between 40% and 60% relative humidity. At low relative humidity levels common complaints include sore throats, dry eyes, headaches, respiratory problems and dry skin.

The process environment can include manufacturing, e.g. textiles, print, tobacco, pharmaceuticals, semiconductors, or services industries such as computer centres, television studios, etc. At low relative humidity levels the environment could affect the condition of the product being made. The risk of damage to electrical equipment due to static electricity increases dramatically at relative humidity levels below 35%. 

In some cases the humidity levels are critical for the storage and preservation of products as diverse as fresh vegetables to books, antiques and paintings.

What are the Guidelines for comfort conditions?

The main guidance comes from the Chartered Institute of Building Services Engineers (CIBSE), which recommends humidity levels of 40-60% for general comfort conditions.

There is also the EU Directive on Display Screen Equipment which recommends humidity control for people working at computer workstations.

The Office Environment: when working at a computer workstation the average blink time increases from 5 seconds to 15 seconds. In low humidity environments (less than 35%) there is an increased risk of dry eyes, irritations and infections. This problem is particularly acute with contact lens wearers. 

How do we humidify the air?
Water, in the form of steam or cold vapour, must be absorbed by the air in order to increase the moisture content. The process is simple, but the execution requires knowledge of the humidification systems available and the suitability to a particular application.

All Humidity Group members have a wealth of applications expertise and can offer advice on the design and suitability of their humidification systems.

Glossary of Humidification Systems
All humidification systems have been placed in generic groups with a brief description and table showing the typical applications, advantages and disadvantages.

1. Point-of-use Steam Generators

These comprise of relatively small atmospheric steam boilers which are positioned at the point where the steam is injected into the air stream.
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A1. Electric Element Steam Generators

The steam is generated by means of an electric resistive element immersed in a tank of water. The electric current passing through the resistive element generates heat which in turn is transferred to the water. The steam generator can be used with demineralised water, softened water or “raw” water. 
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A2. Electrode Boiler Steam Generators

The steam is generated by passing an electric current between two “electrodes” which are immersed in the water. The electrodes usually comprise of stainless steel mesh. The minerals in the water produce a certain conductivity which is used to transfer the electrical energy between the electrodes into heat. The water in the tank is regularly drained in order to maintain a suitable conductivity level. This is the most common form of steam humidifier used in commercial applications. The assembly which comprises the electrodes and polypropylene vessel is a disposable item in most cases. In hard water areas the vessel will need to be replaced 2 to 4 times per year.

A3. Gas or Oil-fired Steam Generator
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This type of steam generator has the gas or oil fired heat exchanger located in the centre of a water tank where the steam boils off the surface at atmospheric pressure. Softened, demineralised or “raw” water can be used. Because it is atmospheric steam the equipment does not need to meet the pressure vessel regulations, but must satisfy the EU gas appliance regulations.
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B1. Indirect Steam Generators

The steam is generated by using a hot medium, either high pressure steam or high temperature hot water at 150-170oC, to produce the steam for injection locally via a heat exchanger. This is most commonly used in large hospitals, pharmaceuticals facilities and industrial plants where “pure” steam is required.
2. Centralised Steam Boilers
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These systems comprise of large oil or gas fired high pressure steam boilers located in a “boilerhouse”, with multiple applications, e.g. process steam, heating and humidification. The high pressure steam is reduced to atmospheric steam close to the point of injection with a “steam lance” which comprises of a control valve, condensate collection set and steam tube. 

3. Cold Water Evaporative Humidifiers

The cold water needs to be absorbed into the air and converted into a water vapour. There are two main methods used, either to create a very fine mist made up of small water droplets (cold water atomisers), or to pass the air over a wetted surface (wetted media humidifiers).
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C1. Compressed Air Atomiser

The compressed air is forced through an orifice (or nozzle) which generates a high velocity jet of air; sometimes at critical velocity. When the water is injected into the jet of air it creates small droplets, typically between 5-10microns. This process takes place either within ductwork and air handling units or in “free air”. This system is popular in textiles, printing, large commercial and horticultural applications.
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C2. Pressurised Water Atomiser

The water is forced through an atomising nozzle at high pressure, typically between 25bar and 100bar, which creates water droplets of 5-35microns. The high operating pressure eliminates the need for compressed air. There are specific designs for “free air” systems and “in-duct” systems. These atomisers have been used primarily in the textiles, tobacco, printing and horticultural sectors as free air systems. In duct systems are now available for commercial and industrial applications.
C3. Rotary Atomiser
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A rotary atomiser is defined as a device that rotates at high speed into which water is injected to produce a fine mist. Rotary atomisers are either the spinning disc type or spinning drum type. With the former, an atomised spray is produced when water impacts upon a disc rotating at high speed, e.g. 10,000-20,000 rpm. With the latter, water is fed into a porous drum rotating at 5,000-8,000 rpm. The water droplet size is typically between 5-25microns. 
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C4. Ultrasonic Humidifier

When a piezo-ceramic transducer in contact with water is activated by an electrical signal at 1.6MHz the water vibrates and “breaks away” from the surface in a fine mist with droplet sizes of 1-5microns.  These systems have been used in data-centres and applications where the fresh air quantities are less than 10-15% of total airflow. More recently used in fresh produce cold stores and display cabinets.
Note: When using the cold water atomisers whatever is in the water will be transferred into the air. If “raw” water is used the minerals (e.g. calcium) will produce a fine dust.
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D1. Wetted Media Humidifiers

The water passes over a hydroscopic material which is placed in the air stream. As the air passes through the wetted media it comes in contact with the wetted surface and absorbs the water. There are no water droplets. The water is recirculated from a sump back over the media matrix with a small amount going to drain. The circulation to absorption ratio is typically 4:1. 

	Humidification System
	Applications
	Advantages
	Disadvantages

	A1. Electric Element Steam Generators
	Commercial, industrial and process industries.

Typically 10-90kg/h
	Flexibility with installation and location.

Variable steam output.

Minimum water treatment needed.

Can use demineralised water to minimize maintenance.
	High electrical loads.

Regular maintenance/cleaning required in hard water areas.



	A2. Electrode Boiler Steam Generators
	Commercial, industrial and process industries.

Typically 10-90kg/h
	Flexibility with installation and location.

Variable steam output.

Will operate with “raw” water and softened water.
	High electrical loads.

Consumables costs can be high in hard water areas.



	A3. Local Gas or Oil Fired Steam Generators
	Commercial, industrial and process industries.

Typically 40-200kg/h
	Low running costs.

Low carbon emissions.

Will operate with “raw”, softened and demineralised water.
	Location limited by chimney flue installation.

Regular maintenance/cleaning required in hard water areas.



	B1. Indirect Steam Generators
	Commercial, industrial and process industries, plus hospitals and pharmaceuticals sites.

Typically 40-200kg/h
	Utilises existing site services.

Flexibility with installation and location.

Will operate with “raw”, softened and demineralised water.

Ideal for “pure” steam applications.
	Heat exchange efficiency can be poor, e.g. <75%, in the heat exchanger. 

Distribution losses of the high pressure steam or high temperature hot water can result in an overall efficiency of only 50%.

	C1, C2 & C3 Cold Water Atomisers
	Medium to large scale commercial, industrial and process industries, plus horticultural sites.

Typically 50-1000kg/h


	Low running costs.

Low carbon emissions.

Large capacities available.

Variable output – close control.
“Once through” system reduces risk of Legionella.
“Free” adiabatic cooling available, resulting in a net reduction in carbon emissions.
	Strict water treatment regime required.

Demineralised water necessary in hard water areas.

	C4. Ultrasonic Humidifiers
	Small to medium scale commercial, industrial and process industries. Plus food preparation and cold storage applications.

Typically 1.5-50kg/h


	Low running costs.

Low carbon emissions.

Very small droplet sizes.

Stepped output and fast response gives good close control.

“Free” adiabatic cooling available, resulting in a net reduction in carbon emissions.
	Strict water treatment regime required.

Demineralised water necessary in hard water areas.

	D1. Wetted Media Humidifiers
	All commercial, industrial and process applications with centralised air handling plant.

Typically 10-150kg/h
	Low running costs.

Low carbon emissions.

Simple and reliable design.

“Free” adiabatic cooling available, resulting in a net reduction in carbon emissions.
	Strict water treatment regime required.

Demineralised water necessary in hard water areas.

Requires good air filtration prior to humidifier.
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