@)’A I R PA K Euro Series Air Handling Units

General Notes on Humidification

Humidification can be broken in two main categories

1. Isothermal

In isothermal humidification, hot dry steam is injected into the airstream. As the moisture content
in the air is increased, the dry bulb temperature remains fairly constant.

Types of Isothermal Humidification include

e Electrode Boiler

e Direct Steam Injection
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Figure 2 — Direct Steam Injection Lance
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Figure 3 — Psychrometrics of Isothermal Humidification
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2. Adiabatic Humidification

In adiabatic humidification, either water is injected into the airstream or the air passes over a
wetted evaporative pad. As the moisture content in the air is increased, sensible heat is removed
to evaporate the water, thus the dry bulb temperature reduces while the wet bulb temperature
remains fairly constant.

Types of Adiabatic Humidification include
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e Wetted Pad

e Spray Mist / Atomiser

e Ultrasonic
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Figure 4 — Wetted Evaporative Pad

Figure 5 — Ultrasonic Humidifier
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Figure 6 — Psychrometrics of Adiabatic Humidification

Special Note on Adiabatic Humidification — This s the most economical method of
humidification in summer, when cooling is required. In winter, additional heat is generally
required prior to the humidifier to ensure full absorption of the mist into a vapour.

Special Note on Ultrasonic Adiabatic Humidification — This is the most accurate and quick
acting form of humidification, and is recommended for close control. Cognisance must be taken
of the preheating that is generally required.

Prepared by Cooke Industries AIRPAKGuidelines_Humidification.docx
Revision 0 - 17/6/2011 Page 2 of 5



@’)A I R PA K Euro Series Air Handling Units

Vapour Trail Calculation

Each type of humidification has advantages and disadvantages, benefits and limitations that need to
be accepted as part of the implementation.

The length of the humidifier path is dependent on different factors.
e Method of humidification.

Even distribution of the mist in the airflow.

Air temperature.

Relative air humidity, both upstream and downstream.

Air velocity.

In all cases
e Allow 0.5 x full vapour trail path as a minimum to:
o Duct constriction or expansions

Allow 1.0 x full vapour trail path as a minimum to:

o Dampers
o Fans
o Cails

o Duct junctions
o Duct bends

e Allow 1.5 x full vapour trail path as a minimum to:
o Filters of grade G4 and lower

e Allow 2.5 x full vapour trail path as a minimum to:
o Filters of grade M5 and higher

e Allow 5.0 x full vapour trail path as a minimum to:
o Humidity Sensors or Humidistats

The humidifier vapour trail length can be determined from the following tables and diagrams. These
standard tables/diagrams contain values dependent on the most important parameters. They allow
for the absorption of the majority but not all of the moisture particles; these cannot be eliminated in
their entirety.

Electrode Boiler Calculation

% RH inlet air
5 | 10 | 20 | 30 | 40 | 50 | 60 | 70
% RH outlet air Minimum Humidification Distance in Metres
40 0.9 0.8 0.7 0.5
50 1.1 1 0.9 0.8 0.5
60 1.4 1.3 1.2 1 0.8 0.5
70 1.8 1.7 1.5 1.4 1.2 1 0.7
80 2.3 2.2 2.1 1.9 1.7 1.5 1.2 0.8
90 3.5 3.4 3.2 2.9 2.7 2.4 2.1 1.7
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G AIRPAK

Direct Steam Injection Calculation

(Courtesy of Hydromatic Manual: Spirax Sarco Steam Humidification DS20 Calculation)

14. Graph for Determining Absorption Distance
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Ultrasonic Humidification Calculation

(Courtesy of Stultz / Carel Manual)

Euro Series Air Handling Units

This graph is valid for a temperature range between 18°C - 24°C. The “%relative humidity at

humidifier” is the humidity leaving the humidifier, not entering.
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