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the psychrometric chart & air conditioning systems
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the water will assume the wet
bulb temperature of the
incoming air. In this case the
humidification process under
these conditions will be one of
constant wet bulb. There is no
external heat exchange in the
process and it is known as an
"Adiabatic Process", as shown in
Figure 10, .. , the increase in
moisture content results in a
reduction in sensible heat (i.e., a
fall in temperature).

(The process is one of constant
enthalpy and in reality the wet
bulb line deviates slightly from
the constant enthalpy line on
the chart). If the water on a
wetted surface is heated to the
same temperature as the air dry
bulb temperature then the
process is 'Isothermal
humidification' i.e. constant dry
bulb temperature, as shown in
Figure 11. If the water is heated
further, or if steam is used then
there is an increase in air dry
bulb temperature during the
humidification process.

Air Conditioning Cycles
We will finish the article by
putting together all of the
process which we have
chartered on the psychrometric
chart in order to illustrate a
complete air conditioning cycle

Figure 10- Adiabatic humidification

INLET AIR
CONDITION

REDUCTION IN
TEMPERATURE

process occurring in two
separate stages, it would be
more normal to indicate the
process as one straight line from
A - B on the psychrometric
chart.
In this instance the total cooling

Humidification
Humidification or an increase in
the moisture content of an air
stream can be accomplished in
a number of different ways,
each of which can be shown on
the psychrometric chart. In each
process there must be intimate
contact between the air and
water and this is achieved by
using, for example, atomising
nozzles, an evaporative
membrane, or steam injection.
The psychrometric process
which results depends on the
relative enthalpy and
temperature of the water with
respect to that of the air steam.
If water is re-circulated over a
wetted surface or membrane
through which the air passes,

Figure 9 - Dehumidification

coil load (sensible and latent)
can be calculated by
multiplying the reduction in
enthalpy by the air mass flow
rate. Similarly, the amount of
moisture removed (g/hr) can be
calculated by multiplying the
reduction ,n moisture content
Cg) by the air mass flow rate.
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COOLING ONLY

APPARATUS
DEW POINT

AIR DEW POINT

chart and the cooling load in
kW calculated by multiplying by
the air mass flow rate.

Cooling and Dehumidifying
If the cooling coil temperature is
below the dew-point
temperature of the air, then the
water vapour in the air will
condense on the tubes of the
coil. The amount of moisture
which is removed from the air
stream will depend on the
difference in temperature
between the air dew point
temperature and the cooling
coil operating temperature. This
cooling coil temperature is
known as the "apparatus dew­
point". This cooling and moisture
removal process is shown as
follows on the psychrometric
chart, Figure a.
While the above shows the

Figure 7 - Sensible cooling process

Figure 8 - Cooling & moisture
removal (dehumidification)
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the psychrometric chart & air conditioning systems

WATER OR STFAM
HEATED ABOVE INLET
AIR TEMPERATURE

A INLET CONDITION
ADIABATIC
PROCESS

Figure 11 - Isothermal
midification A - B

aam Humidification A - C

for a clean room application,
where it is required to control
temperature and humidity in
both winter and summer. See
the summer air conditioning
cycle as shown in Figure 12.

1, Return air heat gain (sensible
heating)
2, Mixed air 40% outside air.60%
return air
3, Cooling and dehumidification
4, Re-heating to supply duct
temperature (sensible heating)
5. Room re-heat (sensible
heating)

I hope this article has been
some help in explaining and
clarifying the basics of the
psychrometric processes which
occurs in all air conditioning
system cycles, and that it has
gone some way towards making
the psychrometric chart more
user-friendly,

Fergus Dunphy is an Associate
Director of PM Group and, as
Department Manager, is
responsible for the technical
output and administration of the
mechanical building services
department. Fergus has over 25
years experience in the building
industry, both in the contracting
and consultancy fields in Ireland,
the UK, the Middle East, Germany
and Turkey. He has extensive
experience in mechanical
building services design for a
wide variety of clients and
sectors including
pharmaceutical, web hosting,
commercial and medical
devices.
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Figure 12 - Summer air conditioning cycle
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o coincide with Its 10th
anniversary of
continuous growth and

expansion, 3D Air Sales has
embarked on a major
development plan aimed at
securing Its current market
position and expanding Into
strategically and newly-targeted
areas throughout the country.

It Is appropriate that this new
development programme Is
announced on the company's
10th anniversary. Mlchael Clancy
established 3D Air Sales (Ireland)
Ltd In 1998 to distribute the
extensive range of air
conditioning products
manufactured by Mltsublshl
Heavy Industries (MHI)
throughout Ireland.

The company experienced
phenomenal growth over the
years, so much so that two years
ago It was apparent that a
major Injection of capital was
required to move It on the the
next phase After a great deal of
deliberation Mlchael and his
fellow-directors sought an
outside Investor, finally selling the
business to the well-established
HRP Group while retaining
Director status and executive
roles

The fruits of that process are now
being realised, hence the new
development progr e. In
addition to significant Investment
In head office administration and
technical support facilities,
Managing Director Mlchael
Clancy has made a number of
key appointments at senior level

apnl2008
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to strengthen
the existing staff
complement.

Well known Joe
Cooling has
Joined the
company to
service existing
and new
customers In the
Munster region.
3D already has
a strong
presence In the
area but such was the level of
growth that a senior,
experienced engineer was
required to better service
customers' needs. Joe Is hlghly­
respected across the entire air
movement and refrigeration
sector and he brings a wealth of
knowledge and expertise to this
new position. He will be based In
Shannon to ensure a speedy and
efficient service.

Meanwhile Graham McCann,
again a vastly-experienced and
highly-respected engineer In the
sector, has been appointed to
spearhead a more concerted
drive In the lelnster region.
Graham will bring his Invaluable
expertise to bear on existing and
new projects being undertaken
by 3D Air Sales' dealers while. at
the same time, calling on
consultants In the region to
secure new business.

Both Joe and Graham will
provide project assessment,
trouble shooting and
engineering design support,
working closely with the
consultant and Installer to devise
the best possible solution to meet
the client's needs. Applications

catered for Include office
buildings. hotels, retail outlets.
department stores, gymnasiums,
restaurants. pubs, banks, IT
cleanrooms and homes.

MHI air conditioning systems
have the highest reputation for
top quality and long-term
reliability. the company's general
engineering history dating back
to the 1870s and embodying a
culture of Innovation and
manufacturing excellence that '
has led to many Industry firsts
over the years. MHI has been
manufacturing air conditioning
systems for over 40 years. the
portfolio now extending from
small units to large modular
systems. The range Includes wall­
mounted split systems right up to
mUlti-splits and large ducted
heat pump systems. In addition
to sophlstlcoted VRF Inverter
systems.

Both Joe and Graham can be
contacted through 3D Air Sales
head office In Dublin at Tel: Cl ­
4627570 or, alternatively, at
mobile: 087 9551951 (Joe) and
mobile: 087 950 9402 (Graham).
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Another Side Of • • •

Eddie
Lynch

s Service
Manager for
Coolair. one

can but wonder that Eddle
Lynch has an "other side" at all.
Having spent 25 years with the
company. he now has a very
demanding position. not least
because of the large market
share Coolair enjoys across a
broad spectrum of the building
services sector. Perhaps its
despite this heavy workload that
Eddie has not one, but three,
other sides!

His first and most abiding
passion is as a tnathlon athlete.
This is a very demanding sport
which Eddie sort of fell in to
about SIX years ago but at
which he has excelled. He now
performs to a very high
standard with his local club,
Pulse Triathlon.

Then there is hIs love of classic
and vintage cars. Always
fascinated by things
mechanical, he has an
obsessive interest in the history
and indeed romance
associated with motors. His
formative years would have

april2008
page 23

been spent watching TV
dramas such as The Saint and
yes, you've guessed It, he
always wanted to dnve the
same car as Simon Templar.

As those who know Eddie well
will testify, what he sets his mind
to he gets, So. keep an eye out
for him at weekends, especially
if there is a vintage car rally in
the vicinity - Eddie will serenely
wave as he goes by in his 1964
vintage Volvo P18S. the car The
Saint drove.

But so much for serenity and
gentle vintage rally car driving.
Conversely, Eddie IS equally
passionate about motor sport
and the Formula Ford 1600
championship In particular He
provides all the backroom
logistics and mechanical
support for his fnend, Neville
Smyth, who was last year's Irish
Formula Ford 1600 champion. In
addition. he has Coolalr on
board as car sponsor.

While the common theme
throughout Is sport and even
competitiveness. equally
important to Eddie is the
comraderie and sense of
involvement. He is a firm
believer in activities which are
inclusive beginning with the

family and extending outwards
into the greater community and
beyond, Consequently. he is
very act've in the runnIng of
Pulse Triathlon. and also
contnbutes and supports in any
way he can the vintage car
and motor sport communities.

In that context it is easy to
understand Eddie the
committed family man. These
are activities which can. and
do, include his family - wife
Debbie and children Adam and
Jessica, In fact, all have that
driven, competitive edge. In
recent years Debbie has gone
back to college while also
being co-opted as Membership
Secretary of Pulse Triathlon;
Adam IS a sertOUS gymnast who
currently represents his club,
and the Dublin Region, in
national competitions; while
Jessica has Just eased back on
gymnastics and is now focusslng
more on swimming

Undoubtedly, they will all be
Involved in Eddie's next and
most immediate goal ... to
complete a Half Iron Man. This
involves a 1.9k swim followed by
a 90k cycle and rounded off
with a half marathon.

It's exhausting just to think and
read about it!
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• Energy Rating AA
• Easy installation and versatility
• Replace technology - reuse existing pipework
• Silent operation
• Quick clean design - automatic electric filter

lowering function
• 3600 I-See Air Distribution Sensor

City Multi exceeds current demands for
efficiency, Seasonal Energy Efficiency Rating
(SEER) of 6.26
High sensible cooling function
Up to 50 indoor units can be connected to a
single system
BM S compatible
100% inverter control on all outdoor units
Quiet operation

FOR MORE INFORMATION CALL

01419 8800 26
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• Effective ventilation - fresh air and extract
• 80% recovery of waste energy
• Up to 30% reduction on heating and cooling plant
• Free cooling function
• Built in sound attenuation

• MITSUBISHI
....ELECTRIC
AIR CONDITIONING SYSTEMS
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• Alternative to Gas and Oil boilers
• Easy to install - no DX pipework required
• Low operating costs - offers a 30% saving

on running costs
• Converts free energy from the air and upgrades

it to higher temperatures suitable for heating
• SEI Grant available
• Low carbon emissions
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