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Atmospheric Water Generation

The Scientific & Economic Case
for Distributed Drinking-Water
Infrastructure

An evidence-led perspective on where water-from-air systems can contribute to water security—and where
they cannot.

Prepared as a standalone companion to The Distributed Water Network™ — Volume |. This paper is not a certification,
independently commissioned test, or proof of Pure by Air product performance.
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Executive summary

Atmospheric water generation (AWG) extracts moisture from ambient air and converts it into usable water
through condensation or sorption-based processes. Its promise is not unlimited water from thin air; it is the
ability to produce a portion of drinking-water demand locally, without a conventional raw-water intake,
when climate, power, treatment and maintenance conditions are suitable.

The global need is substantial. The WHO/UNICEF Joint Monitoring Programme estimates that 2.1 billion
people lacked safely managed drinking water in 2024 [1]. This measure concerns service quality,
accessibility and safety—not simply whether a water source exists. AWG is one potential tool among many
to address particular service gaps.

Core conclusion. AWG is best assessed as a complementary, distributed source of drinking water for
humid-climate facilities, remote sites, islands, emergency deployments and selected community nodes.
Claims of global replacement for municipal networks, agriculture or large-scale industrial process water are
not supported by the evidence reviewed here.

1. The infrastructure problem

Water insecurity combines physical scarcity, contamination, intermittent supply, distribution losses,
affordability and weak service governance. Centralised systems remain indispensable for high-volume
demand. Yet small and dispersed users can face high last-mile infrastructure costs or dependence on
delivered bottled water.

Water.org demonstrates the importance of financing, affordability and local service delivery in expanding
water access [2]. Its work is relevant to how new water infrastructure could be funded and operated; it
should not be presented as Water.org endorsement or validation of AWG.

2. How atmospheric water generation works

Refrigeration-based AWG cools humid air below its dew point, collecting condensate that must then be
appropriately treated, disinfected, stored and monitored. Output and electricity demand depend strongly on
temperature, relative humidity, airflow, heat-exchanger efficiency and system configuration.

Sorption-based harvesting uses materials that capture moisture and release it under controlled
conditions. Solar-driven research demonstrates useful technical progress, including off-grid operation, but
laboratory and pilot demonstrations are not interchangeable with commercial condensation systems [4].
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3. What the research supports

Technical feasibility

Field and experimental studies establish that atmospheric moisture can be collected as liquid water.
However, demonstrated yield and energy intensity vary widely by design and environmental conditions. A
hot-and-humid field study reported substantial variation in energy use and water production [3]. No single
published energy figure should be applied across climates or manufacturers.

Geographic suitability

Warm, humid conditions generally favor conventional condensing AWG relative to cool or dry conditions.
Indonesia and other tropical coastal regions therefore warrant site-specific investigation. The actual
economics still depend on hourly local climate profiles, electricity tariffs, operating hours and maintenance.

Water quality

Condensate is not automatically potable. Airborne contaminants, collection surfaces, storage hygiene and
post-treatment all matter. Drinking-water claims require testing against applicable local standards,
documented treatment protocols and periodic independent verification. Product-specific test results should
not be extrapolated to every site or machine.

Scale and reliability

Distributed deployment can reduce dependence on long-distance drinking-water transport and create local
redundancy. It also creates a fleet-management challenge: filters, cleaning, spare parts, operator training,
remote monitoring and service response must be maintained across sites.

4. Economic framework: compare delivered water, not
machine output

The useful comparison is the fully delivered cost per litre of compliant drinking water, including capital
recovery, power, treatment, consumables, labour, maintenance, downtime, storage, quality assurance,
distribution and financing.

Municipal supply Scale and broad utility Network and source dependence
Filtration / RO Efficient where feedwater exists Needs suitable feedwater; rejects/brine
Desalination Coastal bulk-water potential Energy, brine, infrastructure

Bottled delivery Simple initial deployment Packaging and recurring logistics
AWG On-site, modular production Climate and energy sensitivity
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5. A practical deployment thesis

An AWG network can be structured around several complementary applications. Commercial anchors
such as hotels or institutions may provide predictable demand and fund initial assets. Shared local hubs
may improve utilization and serve multiple customers. Community refill points may extend access,
provided affordability, quality and operational continuity are independently demonstrated. Remote and
maritime sites may value reduced resupply exposure.

Pure by Air proposes a Hub, managed on-site and Modern Well model as one implementation of this
broader thesis. These are company-specific proposals, not independently validated outcomes. Projected
unit costs, efficiency advantages and expansion economics should be labelled as company estimates until
supported by audited operating data.

6. Minimum evidence required for a bankable case

Production. Hourly and daily litres by ambient temperature and humidity, with meter calibration and
uptime.

Energy. Measured kWh per litre, including standby, treatment, cooling, pumping and distribution.
Water safety. Accredited laboratory tests at point of production and point of use, plus routine sampling.

Economics. Capex, replacement cycles, labor, service, delivered logistics and total cost per compliant
litre.

Resilience. Performance through outages, seasonal variation, maintenance intervals and component
failures.

Impact. Verified substitution of transported water, affordability and measurable service improvement.

7. Boundaries and responsible claims

Avoid claims that AWG can satisfy all water needs, works equally well in every climate, requires no
maintenance, or inherently produces safe drinking water. AWG does not eliminate the need for energy,
sanitation, safe storage or institutional water governance. Water-energy trade-offs and environmental
impacts must be evaluated against the realistic local alternative.

Conclusion

The credible opportunity is a targeted, distributed drinking-water infrastructure category: water
production close to the user, deployed where climate conditions and avoided logistics or infrastructure
costs justify it. Independent science supports feasibility; scalable commercial viability remains an empirical
question that high-quality field deployments can answer.
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Source note

These references are starting points for further verification. Research on solar/sorption harvesting should
not be cited as direct proof of refrigeration-based AWG efficiency. This publication is an analytical
synthesis, not a systematic literature review or independent product audit.

Publication note

Standalone companion paper - October 2026. The Distributed Water Network™ — Volume | remains a separate publication.
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