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ABOUT US

| am Hossein Akhavi, founder of the CACTOOS Company
in Dubai.

Considering the current water scarcity crisis, | have
dedicated the last 40 years to developing innovative
and green solutions for water production and saving
water with no harmto the environment. I have invented
sustainable methods that prioritize environmental
preservation. My commitment is not only to solve the
water crisis but also to preserve water resources and
protect nature, ensuring harmony between progress
and the planet we call home.

The result of my research and studies have been
officially registered as three patents, internationally
and in USPTO, and the commercial name of this
technology is AquaVentor, a new AWG technology
(Atmospheric Water Generator).

AguaVentor can be used to:
I. Produce water for urban water systems
Il. Produce water independently in industrial,
residential and commercial complex and etc.
lIl. Decrease the water consumption in the cooling
towers.



AQUAVENTOR

Humid air along with fog particles and water vapor enters the AquaVentor device horizontally and passes through
the air guidance inlet louvers, then it is washed and cooled in cross flow situation by water with the right flow rate
and the right temperature. At this time, the large particles of fog and water vapor will be bigger, separated from
the air and will fall into the tank along with water. (Image 1). After passing through the next louvers, washed
and cooled air enters the row of micron dehumidifier eliminators horizontally at a suitable speed. There, the
remaining large particles of fog and water vapor are trapped, separated from the air and fall into the tank.
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This technology and device can be used for:
I, I1) Water production by collecting moisture, fog, and water vapor in coastal areas and on the sea surface and
then converting them into water.
I1) Reducing water consumption in cooling towers and other evaporative processes.

WATER PRODUCTION

Condition I. Water production by collecting moisture, fog, and water vapor in coastal areas and on the sea
surface and converting them into water (cooling the water of AquaVentor’s tank by seawater):

The humidity ratio and relative humidity are very high in the air of coastal areas and on the sea surface.
Therefore, the idea of doing this operation has already been researched, but the method that we have
presented and done, and the equipment we use, are completely unique. (Image 2)
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When collecting moist air is intended only for the specified coast, there is no need for an air collection
station, fog and vapor collector, float, and channel, because the coastal moist air directly enters the
“AquaVentor”. To improve the AquaVentor efficiency, water filling and system commissioning; a water-air
coil has been added to AquaVentor. All equipment and piping routes must have check valves and drain
valves, and each pipe and equipment must have an on-off valve for both inlet and outlet flow.

With this technology, there is no sewage, salt, etc., therefore, the water produced by this technology is
environmentally friendly. And it is without any loss or damage to the region, the environment, people and
living beings, the sea, and marine plants and animals.

This technology’s energy and electricity consumption to produce each liter of pure water without salt and
other impurities in summer is 0.044 KW.Hr and in winter is 0.032 KW.Hr.

The highest water production capacity with this technology and with one module (AquaVentor unit
equipped with one fan, one electromotor, and one gearbox) in summer is 420,000 liters/day and 580,000
liters/day in winter.

For higher capacities, several modules should be used together.

Condition Il. For inland areas, far from the sea: If we want the output water of the device not to be
subsequently cooled by seawater, etc., in this case, a fog and vapor collection station, as well as tubes and
no shell heat exchanger and coil, would be unnecessary.

In this condition (with 30% relative humidity and up), by AquaVentor, every residential, commercial,
industrial complex and etc., in coastal areas, can be independent of any urban water system, supply
their required water themselves.

To produce each liters of pure water without salt and other impurities, the total electrical power
consumption of the device’s electrical equipment, such as the fan’s electric motor and electro pump, is
according to the table 1.

MTable 1

Water production Dimensions

Largest Model
Condition | 420,000 0.044 16x13x13

In Summer

Largest Model

Condition | 580,000 0.032 16x13x13
In Winter
s el 350,000 0.053 15x13x13
Condition Il
Smallest Model 2,500 0.11 4x2.4x2
Condition Il

Note: All data in this table was recorded at an ambient temperature of 30°C, 80% RH.



AqQuaventor, Ava500

TECHNICAL DATA TABLE:

T

Dimensions (meters)
Physical (Lx W x H) 4x2.4x%x2

Specification

Dry Weight 1500 Kg
Working Relative Humidity >25-30% Relative Humidity
Condition Temperature At any temperature
PE‘;‘:}‘;E:{” At 30C°, 80% RH 2,500 liters per day
Noise Level At 3m distance 75 dB
Power Supply 3Phase, 380-400V, 50Hz

Power Consumption 10.4 kW

Electricity

Ampere rating at rated

condition 19.8 A

Energy Efficiency 0.11 kWh/L



WATER SAVING IN COOLING TOWERS

lll. Reducing water consumption in cooling towers and other evaporation processes

Afterinstalling the AquaVentor device in the tower and activating its technology (Images 5,6); the extremely
humid air output, before the fan is washed and cooled with water from the basin with a right flow rate and
a right temperature (in counter flow towers, the airflow path in the AquaVentor will be horizontal and the
water flow from the basin will be vertical). The fog and vapor particles are trapped, separated from the air,
adhere to the walls of the eliminators, and then fall into the basin. In the micron dehumidifier, the amount of
moisture and the relative humidity of the air decrease.
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Wet cooling towers in large industrial sites such as power plants, refineries, steel complex, petrochemicals, etc.,
which are large and built in several cells, consume a lot of water throughout the year. Installation of AquaVentor
technology in these existing and working towers and also in the towers that will be designed and built in the future;
can reduce the water consumption of cooling towers by 60% - 70% annually (up to 55% in summer and hot days
of the year, and up to 95% in winter and cold days of the year).

When this technology exists in a tower; If only AquaVentor is turned off from the circuit in one cell of the tower,
the capacity of this cell will be about 2 times more. Because in this cell, coolant surfaces and the capacity of the fan
and electromotor have increased. In other words, the RELIABILITY and RESILIENCY of the tower will be increased.
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TECHNICAL PAPERS

TP25-04 - Collecting Moisture, Fog and Water Vapors then converting them into Water
Hossein Akhavi, Tajang Ultra Energy

2/03/25 - 9:00 AM

The crisis of water shortage and dehydration in the world shows itself more and more every day.
Its consequences, such as land subsidence and the creation of sinkholes, have become dangerous
and crisis-causing on their own and independent of the cause. There are also other economic,
agricultural and social problems in this regard.

Currently, all countries in the world are looking for solutions that firstly do not cause other

environmental problems, secondly, with the lowest amount of energy consumption, and thirdly, cost-effectiveness.

In order to supply water, most of the countries have turned to desalination with different technologies o prepare and
supply desalinated water from the sea. (In this article, the word “sea” refers to all oceans, seas, lakes, bays, etc. on the

planet.)

Desalinations with any technology have their own defects and problems. For example, for every cubic mefer of drinkable

water, it produc
seq, and this ca
to dispose of, af

es nearly fwo cubic meters of hot, bitter, and salty wastewater, which is eventually returned to the same
uses environmental, social, and economical problems. Or excessive salt residue left behind can be difficult
nd many other issues for the region and locals are caused by desalinations.

Another one of these solutions that has attracted the attention of experts and specialists; “Collecting fog and vapors on
the surface of seawater, then directing it to the shore and condensing facilities and equipment, and finally converting fog
and vapor info desalinated water” that can be used by people and for agricultural and industrial consumptions.

This is HOSSEIN AKHAVI, CEO of TAJANG ULTRA ENERGY Co. in Tehran, Iran. A professional expert engineer with 37
years of experience in designing, manufacturing and developing cooling towers, hybrid & adiabatic cooling towers and
other free cooling systems. We designed and fabricated more than 150 great industrial cooling towers.

PAPERNO:  TP25-04
CATEGORY: WATER MANAGEMENT

COOLING TECHNOLOGY INSTITUTE

COLLECTING MOISTURE, FOG AND WATER
VAPORS THEN CONVERTING THEM INTO
WATER

HOSSEIN AKHAVI
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The studies and condusions reported in this paper are the rests of the author's work. CTIhas not investigated, and CTl expressly
disclaims any duty to investigate, any product, service process, procedure, design, or the like that may be described herein. The
appearance of any technical data, editorial material, or advertisement in this publication does not constitute endorsement, warranty,
or guarantee by CTI of any produd, service process, procedure, design, or the like. CTI does not guarantee that the information in
this publication is error-free, and CTI does not necessarily agree with any statement or opinion. The user assumes the entire risk of
using any informetion in this publication. Copyright 2025. Al fights reserved

Presented at the 2025 Cooling Technology Institute Annual Conference
Memphis, Tennessee — February 2-6, 2025

The Director of the United States
Patent and Trademark Office

Has received an application for a patent for
a new and useful invention. The title and
description of the invention are enclosed.
The requirements of law have been com-
plied with, and it has been determined that
a patent on the invention shall be granted
under the law.

Therefore, this
United States Patent

Granis to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the
invention throughout the United States of
America or importing the invention into the
United States of America, and if the inven-
tion is a process, of the right to exclude oth-
ers from using, offering for sale or selling
throughout the United States of America, or
importing into the United States of
America, products made by that process,
Jor the term set forth in 35 U.S.C. 154(a)(2)
or (c)(1), subject to the payment of mainte-
nance fees as provided by 35 U.S.C. 41(b).
See the Maintenance Fee Notice on the
inside of the cover:
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Performing the Funtions and Duties o the
Under Secretry of Conmercefor Inellctal Propety and
Diecorof he Unitd Staes Paten and Trademark Ofice

of the United Stes Qmmgmx%bw
mw@wﬁaﬁwﬁawww%/wm. T, tit
W,@Wffmémmmm %W
o lares have been conlicd i) and o s leen ditermened ok
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grants (o the person(s) having tite to this patent the right to exclude others from making,

i i  or selling the inventi the United States of America or
importing the invention into the United States of America, and if the invention s a process,
of the right to exclude others from using, offering for sale or selling throughout the United
States of Ameri for the term set forth in 35 v.s.c. 1542)(2)
or (90, subject to the payment of maintenance fees as provided by 35 v.s.c. 41(b). See the
Maintenance Fee Notice on the inside of the cover.

S DirecToR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE. :

Psychrometric Chart Reference:

https://webdh.munters.com/webdh/

brochureuploads/munters%20high

temp%20psy art.pdf.
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