Hi, I’m Roland Wahlgren of Canadian Dew Technologies Inc. Thank you for coming to my
presentation about “Another Water Resource for Caribbean Countries: Water‐from‐Air”.
I am here with my business partner, Nigel Carvalho, President of Global Site Solutions Inc.,
with offices in Vancouver and Trinidad.
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We all know drought in the Caribbean region is a reality. Many countries are affected. You
know there is a problem when someone publishes a regular bulletin about the topic.
Solutions include Integrated Water Resource Management. Things to look at include: Have
all the available water resources in the region been considered? Have all practical
conservation measures been taken?
Water‐from‐air, obtained using mechanical dehumidification or desiccant technologies is a
water resource still unfamiliar to many water resources professionals.
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The specific humidity of the surface air in the Caribbean region ranges from 12 to 20 grams
per kilogram of moist air depending on location and season. Right now, in October, the
outdoor air here surrounding Paradise Island would yield about 19 grams of liquid water for
every one cubic metre of air processed by a dehumidifier. This is plenty for operating water‐
from‐air machines. So why would we want to get water directly from the air? [Summarize
the slide contents].
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Here is an overview of the water resources available to us. The water‐from‐air resource is
unique in being in the vapour or gas phase which means a relatively high amount of energy
is needed to access the resource. Note that fog is not included in the water‐from‐air
resource in this presentation.
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I like to say that water‐from‐air is a technology meant for various niche roles in tropical
regions when and where decentralized, distributed water points make economic sense.
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The key words relating to the advantages of using the water‐from‐air resource directly
include: decentralized, modular and mobile emergency water supply.
Another advantage is:
• No salt content. Dr. Eijkmans, at an earlier session at this conference, highlighted the
problem of residual salt content (up to 250 mg/L) in reverse‐osmisis (RO) water that is
sent to drinking water taps—implicated in cardio‐vascular diseases (CVDs)—a hidden
societal cost.
A further advantage is:
• Compared to RO, water‐from‐air is a simpler mechanical system operating at
atmospheric pressure, not high pressure. The only pressure above atmospheric is 30 psi
associated with pumping water through the water treatment module.
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These maps quantify the Caribbean’s water‐from‐air resource during the solstice months of
June and December. The specific humidity fields for the ten other months of the year
would be intermediate to the fields you see here. Note how the water‐from‐air resource
increases the closer to the equator you go. The resource is less in the Northern Hemisphere
winter, especially as you approach the mid‐latitudes, like here in the Bahamas.
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A couple of tests indicated that drought periods do not affect seriously the amount of
water available in the atmosphere. The net difference in the specific humidity fields is close
to zero for the result of subtracting the climate normal mean field from the drought month
mean.
June 1984 has mostly small negative values. This may indicate a slight decrease in the
water vapour resource during the drought period.
On the other hand, June 2010 has mostly small positive values. This may indicate a slight
increase in the water vapour resource during the drought period.
Explanations for these interesting observations are outside the scope of this presentation.
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Similarly , climate change does not appear to have affected the water‐from‐air resource in
any meaningful way. The net specific humidity composite mean field values for June and
December are close to zero when the field for decades‐ago 1948 to 1957 is subtracted
from the recent period 2004 to 2013.
For both June and December we observe a slight increase in the water vapour resource
over the last 50 to 60 years. This agrees with the observed planetary warming trend. A
warmer atmosphere can hold more water vapour.
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Our first case study is about a large‐scale 200,000 L/d water‐from‐air system using a
natural coolant source to chill coils to condense water. In 2003, the people living on
the island of Grand Turk, TCI were importing 100% of their food and had
inadequate, unreliable fresh water supplies. Could water‐from‐air technology
provide a solution? I participated in answering this question during 2001–2003
when I was the scientific/technical consultant to a Canadian International
Development Agency (CIDA)‐supported project which confirmed through modeling
the technical feasibility and financial and commercial viability of a 200,000 L/d
water‐from‐air greenhouse on the island.
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A monthly model of the WaterProducer‐Greenhouse™ system water production is
shown in this slide. Although the first installation remains to be built, the modeling
results for this chilled coil (deep saline groundwater coolant) are instructive. At
latitude 21°N, seasonal variations are apparent in the water vapour density (which
is the water resource) and therefore daily water production. Production is highest
during the high sun season and lowest during the low sun season. Reservoirs are
needed to store water to, in effect, even out the flow for a steady consumption rate.
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In January 2006 I commissioned two medium‐scale 2500 L/day water‐from‐air
machines my client had shipped to a business in Belize City.
By the way, has anyone here in the audience seen any installations in the Caribbean
region of machines similar to this? [show of hands revealed none had; there were
about 30 people in the audience].
Here you can see the various parts of the machine…[refer to slide].
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The monthly model results are in this slide. Belize City is 17 degrees latitude north
of the equator. Seasonal influence on water production was not as pronounced as
in Grand Turk because the water from air resource is fairly constant through the
year. Energy cost of the produced water was about as good as it can be with
mechanical dehumidification—0.34 to 0.38 kWh per litre. The model represents a
machine that is perfectly designed and adjusted. The model does not reference
details of the machine’s cooling coil materials, dimensions, or coil arrangement.
Before we leave this slide, let’s note the January and February values for daily water
production (about 2800 L/d) and energy cost of the water (about 0.38 kWh/L).
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It is interesting to look at the actual data‐logged observations, shown here, from the
commissioning of a 2500 L/day machine in Belize City. The machine responded
continually to fluctuations of entering air pressure, temperature, and water vapour
density. The model results for January–February in the previous slide and these
observations during late January–early February have similar values for water
production rate and the energy cost of the water. So, the model can be relied on for
guidance in planning deployment of machines in a region.
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Lessons learned were from two entirely different scales of WFA production. Grand Turk was
a 200,000 L/d system. Belize City was a 2500 L/d system although several of these could be
combined for greater capacity.
[Refer to slide]
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[Refer to slide]. I admire these two statements by a couple of smart people… That
concludes this part of my presentation. I suggest we allot about 10 minutes for comments
or questions. After that, during the remaining minutes of this session Nigel will make
available for you three things: Handouts for the presentation you just saw; Country specific
brochures about the water from air resource in the Caribbean; Executive summaries about
the water‐from‐air greenhouse project
So, are there any questions or comments? [There were two questions from the audience]
1. Does anything need to be added to or subtracted from the water?
Answer: Subtraction: The water needs to be treated to kill micro‐organisms. Addition:
Nothing needs to be added to the water. Sometimes minerals are added to the water but
this is not essential because people get their minerals from the food they eat, not the
water they drink.
2. How is the cost of the water calculated?
Answer: The complete way to calculate the cost of a litre of water is to do a proper
financial analysis which accounts for the total volume of water which will be produced over
the lifetime of the machine. Capital and operating costs must be accounted for. Electricity
costs are a major part of the operating cost.
‐ Nigel has now set up the handouts and so on so feel welcome to take what interests
you.
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