| FEATURE

INDOOR AIR QUALITY (IAQ) -
|_| ea-t R ec O\/e ry Syste | | I S —_— Maintaining proper indoor air quality is ‘m..‘,m :‘-._' 'J.'",'ﬂr ey
arTother major ch.allenge fac.lng: designers. s1 METRIC R
, . , . Nitrogen trichloride, a readily inhalable I i e
A h E E‘r‘r 't | toxin, is one of the by-products of pool PSYCHROMETRIC CHART L i
C | e\/l n g n e rgy | C | e n n OO r chlorination. Chloramines are produced 7t I
by the reaction of bodily proteins and ':_Jj
1 chlorine. Ny \I_u :E -
PO O | D e S | g n Research has shown this to be a major : ""I"kl :"1__:. =
cause of childhood asthma and can i .
cause lung damage equivalent to regular qiCN -_E-n ;
smoking, as well as skin and eye irritation. ":ﬁ-'-."‘"-ﬂ"‘-‘ ::: i
As shock chlorine dosing is generally e .:E - i
not an option available to public pools, S E R e
high ventilation rates are essential for HE :-:_:“}:h'
efficient removal of chloramines and 1—3‘5 e 5
3 other air impurities s i
Indoor Pools need to be well ventilated to ensure a - = A ventilation system can also assist with SaEsS b
hea|-thy indoor air environment. o maintaining water quality as airborne :L..I;.““-.: l

; Q chloramines will redissolve in the pool
s

unless removed.
The following paper was presented at the 21st IRHACE Conference held in Rotorua May 2011 themed “Heat 0
Recovery Systems — Achieving Energy Efficient Indoor Pool Design”. David Gartrell works for Air Change in Australia as
the National Sales Manager and has 10 years experience working with designers on indoor pool projects.

onditioning the air inside a heated indoor pool space is
a particularly challenging and energy intensive process
in which three major problems must be overcome:

PoolPac™
. Imroves IAQ for maximum health benefits ,I‘"A‘qw
- 100% outdoor air expels harmful chlorine
~ fumes
~» Unit sizes up to 6,500 I/s’

» Prevents condensahon prolonging lifetime of
~ thebuilding

. Energy effi C|ent heat exchanger reduces
. “outside air Ioad by up to 80%

. Robust corrosion reS|stantc struction

. Heat and water loss
« Indoor Air Quality
. Corrosion

Designers must be aware that most guidelines for indoor
pool design do not address all these aspects adequately and
they must therefore carefully consider their design and the
equipment they select.

Packaged Ventilation
“& Air Conditioning Unit

for Indoor Pools

HEAT & WATER LOSS Ryde Aquatic C;entr_e
The air temperature inside the space is a critical aspect in pool :
design. By maintaining it slightly above the water temperature
(+1 to 2°C), heat loss from the water to the air can be minimised. Indoor Pools can require up to 8 air changes/hour to reduce
It is much more energy efficient to heat air, as opposed to airborne impurities and control condensation. With outside air
heating water, subsequently designing for this temperature is heating using 34kW per 1000 I/s (based on 0°C ambient / 28°C c e
highly recommended. indoor) a small 25m indoor pool could require up to 170kW of Innovatlve range of Heat
Reduced evaporation loss from the pool surface in additionto airside heating. A high efficiency Heat Recovery System (HRS) ReCOVEW&AC prod ucts fOI"
enhanced comfort levels for swimmers leaving the water further can reclaim up to 80% of the heat in the exhaust air and use only w. commerc|a| bu||d|ngs
validates the decision to control air temperature. 7kW per 1000 I/s. % _
The air distribution should be directed away from the pool The HRS can also be used to re-capture evaporated moisture Due to.a policy,ofcontinuesdeveiopment prices andspeciications areieublect g CutioUieleg
surface to further reduce evaporation and instead should be as it condenses in the exhaust air stream. To do this the drain 0800 SMOOTH 264 Annex Road, Riccarton Unit D, 10 Burrett Avenue, Penrose
supplied to effectively wash over any glass surfaces that are from the HRS must be independent of any systems that would \(lev?/\?v(.)sﬁfo?hs-i)ir.co.nz (P:gr:asct’z :jii‘ﬁ?am" 8440 chif:nfﬁ;& Penrose 1642 Wellington, NZ
exposed to the outside environment. require drainage to waste. sales@smooth-air.co.nz Ph +64 3343 6184 Fax+64 33436004  Ph+64 95793257 Fax+64 95793259  Ph029 770 1684 Ph 0800 766 684
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The Air Change PoolPac™ Unit

The indogr pool._‘erl?';i"ronrﬁt is also ideal for the growth of

mould and mildew.

Indoor pool operators should mitigate potential Occupational
Health and Safety (OH&S) risks by maintaining acceptable IAQ.
Staff exposed to the atmosphere for prolonged periods may
suffer health effects as identified in numerous studies.

Effects on the lung occur when nitrogen trichloridle in the air
exceeds a concentration of 300 mg/m3

‘Our results show, indeed| that nitrogen trichloride (produced
by Chlorine) is a cause of occupational asthma in indoor
swimming pool workers like lifeguardls and swim instructors,”

Dr. K. Thickett of the Occupational Lung Diseases Unit at the
Birmingham Heartlandls Hospital.

The high efficiency HRS provides a high ventilation rate of warm,
dry outside air to the pool hall while minimising energy usage and
reducing water loss through evaporation.

CORROSION
In 1985, twelve people were killed in Uster, Switzerland, when
the concrete roof of a swimming pool collapsed after only
thirteen years of use. The roof was supported by stainless steel
rods in tension, which failed due to stress corrosion cracking.
The atmosphere of indoor swimming pools is one of the most
aggressive in the building industry. As condensation evaporates,
chloramines concentrate and become corrosive. The corrosive
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effects can cause major damage to plant equipment, the building
structure, brackets for suspended light fittings and loudspeakers,
pipework, conduits, rod/bar supports for ventilation ducts, water
slides and other design features, wire rope supports for water
slides and also fasteners.

The key to minimising this type of damage, providing a safe
indoor environment and reducing heat loss from the water is to
maintain a sufficiently high quantity of warm, dry air circulating
throughout the pool hall and in particular those areas that come
in to contact with the cold outdoor environment. Recirculation
of pool air can increase humidity, as well as adding to the
build up of contaminants in the atmosphere. Regular washing,
maintenance and inspection is also required.

Although it is contradictory to most design principles an
indoor pool hall should maintain a slight negative pressure to
prevent condensation in the seams of the building and to contain
the corrosive atmosphere. Obviously an effective rate would be
dependant on the buildings seal.

Corrosion can be effectively controlled by a combination
of good design, careful selection of exposed components and
effective management, including maintenance and inspection.

Air Change has worked with indoor pool designers, engineers
and specifiers to combat the harsh effects an indoor pool
environment often produces. The PoolPac™ has been designed
specifically for indoor pools and includes features to overcome
issues of corrosion, poor air quality and heat/water loss. |

The Hotel Grand Chancellor,
Tasmania

Consultant: ASC Engineers
Installation: White & McAllister
Pty Ltd

RECENT AIR CHANGE POOLPAC™
INSTALLATIONS INCLUDE:

Whakatane District

Aquatic Centre

Consultant: Jackson Engineering
Installation: ESP Technologies

Tweed Regional Aquatic Centre
Consultant: Floth Sustainable Building Consultants

For further information, please
Installation: L.E.N Enterprises

contact John Mitchell at Smooth-
Air Products.
john@smooth-air.co.nz

Ph 027 7340114

Builder: Multi Span Australia

testo Pocketline
Easy to carry, easy to use — Compact professional measurement technology

Small, but Strong for HVAC and
Indoor Air Quality applications
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