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" Grant Laidlaw is currently the owner of the Air Conditioning and Refrigeration Academy (ACRA) in Edenvale.
' Heholds a Bachelor of Business Administration and an associate degree in edycationa| administration, He
hasa National Technical Diploma and completed an apprenticeship with Transnet. He has dual-trades statuys;
/ ,"‘“"i{ refrigeration and electrical. He has been involved with SAIRAC for 17 years and hasbeena Johannesburg

i i/ J 51 committee member for the past eight (chairman in 2011 and 2012). Currently he is the treasurer
¢ ang A /f (Johannesburg council) as well as president (national councif).
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ELCOME TO THE
SOLUTIONS PAGE

By Grant Laidlaw
Many People ask for assistance in the understanding of theoretical ang
practical aspects of the industry. | wil endeavour to enlighten.

Johan sent this in: Hello Grant, we have been asked to moisture in the skin and makes the body feel cool even at'normal,
investigate the addition of 3 humidity system to the ajr comfortable’ temperature, A 15% changein relative humidity is
conditioning and we wera wondering about this. We haye approximately equivalent to 1k change in temperature.

a customer who wants around 50% relative humidity Nose and throat membranes tend to fee| uncomfortably dry at
foran installation, is this really necessary? Are there any humidity below 209, Alow humidity also makes the body more
general guidelines around this as we very seldom see any susceptible to colds.

Systems that contro| humidity? Thanks. For generations the old-fashioned kettle, and more recently,

compact electric respirators have beena commonly prescribed

i Johan. The purpose of an air-conditioning systemis to treatment for varioys respiratory ailments. Recent medical
H make people more comfortable and the laboyr of people research has proved that the humidification of living and working
and equipment more efficient, A complete air—conditioning areas is a viable means of preventing respiratory diseases,
systemincludes the control of temperature, relative humidity, air ~ Research also indicates that some disease-causing bacteria
cleanliness and ajr movement, that thrive in very dry or very moist ajr die atrelative humidity
Least evident of these variables to human perception is the between 45% and 55%.

relative humidity.
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temperature changes, odours, high dust concentrations and

drafts than they will to a change in relative humidity. However,

as relative humidity, together with the temperature and the ajr

movement in the room, contributes towards tota| comfort, it

becomes a vital ingredient in total environmental control,
Conditions and circumstances vary but if the relative humidity

is maintained between 40% and 60%, most people will fee

comfortable if the temperature is within norms. Air that does

not have enough moisture in it can make a person feel chilly

ina warm room, This is because when the ajris dry, moisture

evaporates more rapidly from the skin, During winter comfortable

conditions can be achieved at lower temperatures if the building

is humidified,

HUMAN COMFORTAND HEALTH

When the air s dry, normal moisture evaporates from the

skin more rapidly and produces a feeling of chilliness, even at
temperatures of 24°C. Low humidity causes evaporation of the
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No single level of relative humidity is suitable for al] industrial
processes. Low humidity €an cause excessive moisture loss from
the material, material deterioration or production problems,
Some of the more common problems will be discussed below:

PAPER AND PAPER PRODUCT INDUSTRY

In this industry excessive scrap and customer complaints can
result from all or any of the following reasons: Curling, cracking
or breaking of Paper or cardboard, foss of strength of Materials,
sheets failing to go through machines properly due to static
electricity and gluing failures.

Allthese problems are caused by low indoor relative humidity.
The moisture content of Paperis governed by the relative
humidity of the surrounding air. Paper absorbs moisture when it
is drier than the surrounding air and gives Up moisture when the
conditions are reversed.

In order to ensure the correct moisture content of the product,
an indoor relative humidity of 40% and 50% js required.
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WOODWORKING AND FURNITURE
MANUFACTURE

Like all hygroscopic materials, wood absorbs or gives off moisture
as the relative humidity of the surrounding air varies. Under
controlled conditions warping and cracking will not occur. When
the relative humidity is low, wood will often shrink, and glued
joints will come loose.

Wood is not as sensitive as paper and relative humidity
between 40% and 60% will usually suffice.

LEATHER PROCESSING

Relative humidity maintained uniformly in the 40% to 60% range
reduces cracking, minimises loss of pliability, helps maintain
quality and appearance and reduces the dust problem in the
plant. When using volatile solvents there is an explosion hazard in
certain areas and it is advisable to maintain the relative humidity

at 50% or more.

TEXTILE INDUSTRIES
The maintenance of the correct relative humidity in textile
factories is of paramount importance.

In storage areas, the minimum level of relative humidity
required is 50% to 55% while in cotton weaving areas humidity of

up to 85% may be required.

DHET/QCTO/NAMB Accreditation No:

ELECTRONICS /COMPUTERS

While most electronic equipment (hardware) can operate
within fairly wide RH limits (20% to 80%), design criteria for
data processing rooms are often specified at 50% to protect
the computer system from temporary malfunction caused by
improper feeding of paper and intermittent interference from

static discharges that can occur at a low RH.

LIBRARIES AND MUSEUMS

Relative humidity maintained uniformly at 40% to 55% in storage
rooms, vaults and galleries prolong the life of valuable collections
by stabilising the pliability of glue and starch. The brittleness of
fibres in paper, canvas, papyrus, leather bindings, and so on, is

minimised.

SHOCK REDUCTION
Irritating and uncomfortable shocks from static electricity
discharge are reduced as the relative humidity approaches 50%

ormore.
Airthat is drier than 45% RH permits the accumulation of

electrostatic charges on many types of production machinery,

office machines and even on people.
Where explosive gases or dusts are present in the atmosphere

it can result in explosion.
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= Scaffolding Course (Pertaining to HVACR
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Typical examples of where static electricity is being generated is
people walking across carpeted floors, papers going through a
printing press or photocopying machine. Only when, due to a low
relative humidity level, this static electricity can accumulate, does
it become a problem.

PRESERVATION OF FURNISHINGS

Moisture loss from wood panelling, furniture and fixtures in dry
air can lead to material deterioration in the form of glued joint
failure, shrinking and cracking.

DUST CONTROL

Maintenance of adequate relative humidity reduces the formation
of dust caused by various fibres, such as carpeting and draperies
becoming brittle and breaking off and floating in the air. The
addition of moisture to the air also causes dust particles to settle
by gravity, minimising undesirable, unhealthy and potentially
dangerous conditions.

HUMIDIFICATION LOAD

The humidification load depends primarily on either the rate
of ventilation of the space to be humidified or the amount of
outside air introduced. The amount of air introduced due to
natural ventilation (or infiltration) depends on the construction,
while when a space is ventilated, the rate of mechanical
ventilation may be determined from design specification or
estimated from performance data.

In air-conditioning applications, a fixed amount of outside
airis usually introduced through the air-conditioning system.
The object of estimating the humidifier load is to determine the
maximum load of kilograms or litres of water per hour to be able
toselect the right size humidifier.

For this reason, the maximum amount of outside air to be
introduced must be used to calculate the load.

The outdoor air introduced must be humidified from the
minimum ambient conditions (in other words, the lowest

* National and International

ACO00173NAMB COURSES
merSETA Accreditation No's: « Air Conditioning and Refrigeration Technology
17-QAIACC/0357/09/MER One, Two, Three and Four - 10 Days each

* Electrical One, Two and Three - (Pertaining to
Air Conditioning and Refrigeration) - 10 Days

« First Aid Level 1, 2, &3
» Basic Fire Fighting

« Various other courses pertaining to Air )
Conditioning and Refrigeration (see website)

humidity ratio) to the humidity ratio required inside.

HUMIDIFICATION EQUIPMENT

Qualifications each
* Fully equipped workshops
* One-on-one training
* Ducted Central Plant
* Full unitary installation
* Full size refrigeration equipment
* Skills Programmes 1 Day
* Apprenticeships
* [earnerships
* Decentralised Trade Test Centre

Handling) - 2 Days

Facoh—.. B * Diploma Course - 80 Days

Winner: business of the year award!

ACRA - Johannesburg {Head Office) ACRA - Kwa-Zulu Natal (Umbilo)

+27 (0) 31 202 - 3103/2641

e-mail: acrakzn@acra.co.za

Telephone: +27 (0) 11 393 1642/43 Telephone:

e-mail: Info@acra.co.za

* SAQCC/SARACCA Authorised Refrigeration
Practitioner (SARACCA Safe Handling) - 5 Days

* SAQCC/SARACCA Authorised Refrigeration
Practitioner Top-Up/Renewal (SARACCA Safe

*« SAQCC/SARACCA Certificate of Conformance -

* Installation, Fault Finding, Maintain and Repair
of Split, Console and Window Units - 5 Days

* Basic Automotive Air Conditioning - 5 Days
* Welding, Brazing and Cutting - 10 Days

PROGRAMMES

« Full Apprenticeships:  Refrigeration
Air Conditioning
» Learnership Training - Levels, 2, 3 and 4
« Skills Programmes

SERVICES

» RPL Assessments

» Specialised client specific courses, as required
(Possible on site)

TRADE TEST
* Trade Test Preparation
» Trade Testing

ACRA - Kimberley (Sateilite Branch)
+27 (0) 53 833 - 1903

e-mail: francis€@acra.co.za

For more information visit:

Telephone:

www.acra.co.za

If humidification is required, water vapour must be added to
the air. There are four different methods of doing this and the
selection of the method used depends on the application.

*  Cold evaporation of moisture from a wetted element;

¢ Atomising water;

*  Hotevaporation of water; and

e Introducing steam into the air.

Each method has advantages and limitations which determine its
suitability for an application.
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WETTED ELEMENT HUMIDIFIERS

In this system the water can evaporate into the air from a wetted
material. The material is kept wet by natural absorption, rotating
the material through water or continuous wetting the material
by means of a pump, sprays and or water over the elements by
means of a fan.

The advantage of this type of humidifier is that the impurities
inthe water stay behind on the material and do not enter the air
stream. The amount of evaporation depends on the moisture
absorption capacity of the air. At higher humidity hardly any
evaporation takes place. For this reason, control is usually not
required. The power requirement for this type is very low.

ATOMISING TYPE HUMIDIFIERS

In this system water is atomised into a mist by means of high-
pressure nozzles, compressed air or by means of very fast
rotating discs.

The impurities are dispersed in the mist and they settle out
as dust when the water evaporates. This makes this method
of humidification completely unsuitable for applications such
as computer rooms and other applications where dust-free
conditions are required.

Any bacteria in the water will also be sprayed into the air,
which makes the system unsuitable for sterile applications such as
operating theatres, {

Spray nozzles can become clogged with mineral deposits and
require regular cleaning to maintain capacity. ‘

The heat required to evaporate the atomised water particles !
is obtained from the air which causes a drop in the air-dry bulb
temperature.

In applications where humidification and evaporative cooling
is required, this system is used. Examples are: Printing works,
textile mills, paper storage areas, green houses, and factories with
high sensible loads.

Note: If the water is not atomised properly the mist will not
evaporate quickly enough, and water droplets may settle out
onto the surfaces around the apparatus. This can cause damp and
corrosion problems.

EVAPORATIVE HUMIDIFIERS

Inthis system the water is heated by means of heating elements
to approximately 9o°C and is evaporated into the air as steam.
An advantage of this type of humidifier is that the apparatus is
completely silent. The impurities stay behind in the reservoir and
only pure evaporated water is introduced into the air. In addition,
no evaporative cooling of the air occurs, and no additional load

is placed on the heating system. The disadvantage is that a

lot of energy is required for heating the water. Originally the
evaporative humidifier was made as a pan type humidifier.
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