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Part Two 

STRATEGIES FOR IMPROVING INDOOR AIR QUALITY

Ventilation Design For 
Indoor Hotel Pools

BY ALAN LEWIS

PREVENTION
Removing or reducing the precursor 
contaminants from the circulation of the 
pool  

A Compulsory pre-immersion shower 
by all bathers – removes 80 – 90% 
of urea; sweat, body amines which 
contribute to the immediate build up 
of monochloramines when bathers first 
dive into the pool.

B Secondary disinfection systems 
  i)  Ultra Violet photolysis is 

effective in reducing chloramines and 
some other toxic compounds but 
has no effect on THMs (chloroform/
bromoform). Much of the chemistry 
in this application is as yet undefined 
and controversy still exists regarding 
the specifications and sizing of the 
unit. 

  ii)  Ozone applications need to be 
carefully thought out and detailed 
to avoid break downs. The materials 
selected in ozonated systems 
must all be of the highest quality 
and totally ozone resistant. Ozone 
sizing should not be excessive since 
it is dealing with relatively small 
residuals that need to be broken 
down. Ozone does oxidize skin 
cells captured in the filter media or 
residing on the floor of the pool 
in poorly circulated areas – and so 
it has a slight advantage over UV. 
Modern Ozone applications use cold 
plasma fields for the creation of low 

levels of Ozone, which effectively 
breaks down mono-chloramines, 
thus preventing further development 
of di- and tri-chloramines.

  iii)  The Ecoline electrolytic system 
developed by Australian Innovative 
Systems, is capable of creating 
enough free oxidants from tap water 
(with TDS <500mg/L) 
to disinfect a pool. It does away with 
the need for chlorine 
supply, handling and storage, 
thus preventing the development of 
corrosive gases in the plant room 
atmosphere. No added 
salt is needed, which makes recycling 
easy. 

     This process also breaks down 
monochloramines as well – in one 
and the same electrolyte cell. As yet 
we have not been able to quantify 
this part of the system. Clearly the 
application of an Ecoline system to 
a public pool – indoor or outdoor 
- will reduce the chloramines by 
virtue of the very low levels of 
Hypochlorous Acid created. We 
do know that the need for UV or 
Ozone will be markedly reduced 
when the Ecoline unit is working 
well.

C Reducing the chlorine feed. 

 The simplest way of reducing the 
chlorine feed is by keeping the pH low. 
European countries already accept that 
good disinfection is not dependent on 

high levels of free chlorine in the pool 
but also on very low levels of pH. Many 
countries already allow pH in the range 
6.8 – 7.4 and free chlorine levels at 0.4 
– 0.8 mg/l. Nearly always they advocate 
the use of secondary disinfection systems 
and in Australia several states are now 
accepting that ORP (Redox) levels of 
no less than 740 mV are sufficient - thus 
allowing lower Free chlorine residuals.

Capture and Extraction of Skin Cells
Skins cells, whether on the bodies of the 
bathers, lying on the floor of the pool, or 
captured in sand filters for long periods, react 
with free chlorine to create chloroform.

*Ecoline freshwater electrolyser..
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Cleaning the drum membrane uses 9 litres only. Very strong jets wash the 
debris from the membrane of the drum.

The Hytech filter is designed with a fine membrane which filter out all 
suspended solid >5 micron. The membrane is automatically cleaned 
as soon and as often as it is clogged with the suspended matter.

REMOVING NOXIOUS GASES IN THE LIQUID 
PHASE

Liquid Chloramine / THM “stripping” in the plant room

Pool water drips through orifices in several plates as air is drawn up through 
the STRIPPER (in background) – to the outside air.

In order to avoid this chemical reaction, the pool must be designed 
so that so that skin cells are rapidly swept from the floor out of the 
pool via the wet edge gutters.

The Danes have now shown that by placing the return spigots near 
the bottom of the walls of the pool, the water jets will sweep the 
skin cells off the floor towards the centre of the pool and thence up 
to the surface at the centre and back along the surface to the wet 
edge gutters above the inlets.

If these cells were to be captured in a sand filter they would 
continue to create chloroform until the filter is backwashed, which 
happens at best, once a week.

In place of sand or DE filters, drum filters with automatic back 
rinsing at regular intervals every few hours, will remove the cells 
from the circulation system, entirely, within one hour in a busy pool. 
See the result below.

The drum filter is fed pool water gravitationally.
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Ole Groneborg has designed a trichloramine and THM stripper 
in which a side stream of the pool water is sprayed into a vessel 
and falls through an upstream of air which carries away the 
noxious gases and out of the building. This equipment basically 
emulates the “aeration” of the water in a similar fashion to the 
swimmer splashing down a lane. Thus 80% of those gases are 
removed from the water that passes through the “stripper” 
before it returns to the pool (or balance tank). This prevents 
swimmers and staff from constantly breathing nitrogen-trichloride 
and chloroform gases that form and remain at the surface of the 
pool, which is commonly below the deck level surrounding 
the pool.

 This typical schematic diagram shows pool water flowing gravitationally 
from the wet edge gutter to the drum filter and then to the balance tank. 
The main pool pump has only to return the treated water to the lower 
inlets in the walls of the pool - just above the floor. The Stripper continuously 
treats the water in the balance tank in a side loop. If higher quality filtration 
is asked for the extra loop (bottom) will use ultra-fine filtration to remove 
particles finer than 5 micron.

CAPTURING AND REMOVING NOXIOUS 
GASES FROM THE WET-EDGE GUTTER OF 
THE POOL
“The Danish exmaple below, demonstrates how to capture and 
extract these gases through a wet-edge gutter in a newly designed 
pool. Here, this solution can be integrated into the structure and 
configuration of the pool hall so as to allow extraction of gases via 
an air-duct below the deck to the outside air.”

 POOL DECK

There are two situations that need to be addressed. 

In an existing pool which has not been built with a wet-edge gutter, 
a special duct can be built (as in the diagram below) which can 
capture and extract the noxious gases to the external air. Note that 
in the past, air circulation and ventilation was usually organised well 
above the heads of the bathers and the staff on the deck.

Schematic diagram of Source capture and exhaust – over an existing air 
handling system by Paddock Evacuator South Carolina.

TRICHLORAMINE AND CHLOROFORM BUBBLE
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The Danish example below, demonstrates how to capture and 
extract these gases through a wet-edge gutter in a new pool. Here, 
this solution can be integrated into the structure and configuration 
of the pool hall so as to allow extraction of gases via an air-duct 
below the deck to the outside air.

MODEL AQUATIC HEALTH CODE
Ventilation Module

This code is being prepared jointly by the Centre for Disease 
Control and prevention (CDC) together with the NSPF (National 
Swimming Pool Foundation) in the USA. The first publication of this 
code module appeared for review on April 13 2011.

The Ventilation Module contains requirements for new or modified 
construction that include:
1. Increased make-up in addition to that required by the ASHRAE 

(American Society of Heating, Refrigeration and Air-Conditioning 
Engineers) Standarad 62, Ventilation for Acceptible Indoor 
Air Quality and/or applicable local Codes with additional 
requirements as stated in section 4.6.2.1.7

2. Determination of the extra make-up air needed, based on 
indoor venue water use type( eg flat water ; agitated water,or hot 
water) and venue or deck patron density (sq feet per person)

3. Inclusion in calculations of additional make-up air from, surge 
tanks or gutters that source capture chloramines and exhaust 
them to the external air.

4. Development and implementation of plans to reduce combined 
chlorine compounds in indoor aquatic facilities and inform facility 
patrons of their impact on building air quality.

These four principals are then defined in great detail and factors  
given for both different types of water (Ra) and different types of 
occupancy (Ro) on the deck or stadium seating. If a Facility has 
more than one venue – the additional air is calculated individually 
for each venue. Additional consideration must be given to 
ventilation in mechanical rooms, locker rooms, showers and toilets 
and other ancillary rooms used by staff or patron.

More details of this code module can be found at this site:
http://www.cdc.gov/healthywater/pdf/swimming/pools/mahc/
structure-content/mahc-module-4.6.2-5.6.2-ventilation-code.pdf

The question is what is your hotel going to do about improving 
the removal of toxic gases from your hotel in general and the pool 
hall in particular? This article is meant to assist you in avoiding the 
presence of nasty smells and noxious gases pervading the entire 
hotel at worst, or the pool hall at least.

These guidelines can help you with new designs and or retrofits 
which will address these problems satisfactorily. For further 
comments and help you are welcome to contact the author.

Correspondence: aquazure34@gmail.com




