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UV DISINFECTION OF DRINKING WATER

Does UV irradiation provide the required level of water disinfection?
How is UV disinfection carried out?

What are the differences between UV disinfection technology and
chlorination?

Is it advisable to use UV disinfection technology from an economic
point of view?

What are the criteria for using UV disinfection technology?

Why is UV disinfection technology preferred in the world?

All these questions will be answered in the presentation we have
prepared for you, using our thirty years of experience in developing UV
disinfection systems.
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WATER DISINFECTION BY UV IRRADIATION g,

* Water disinfection is one of the most critical stages of water koot I
treatment. The life and health of people who consume this water
depend on the presence of pathogenic and non-pathogenic

microorganisms in the water.

 The problem of disinfection is especially relevant today, when ‘ - -
drinking water sources are intensively contaminated with m mm
decomposition products of dead human and animal bodies,
pathogens of typhoid, cholera, dysentery, viruses and other
pathogens.

* UV radiation ensures the effective destruction of ALL types of
bacteria and viruses in water, and, unlike chlorination, does not
change the chemical composition or taste of disinfected water.

* Unlike chlorine, UV radiation is not harmful to human health.
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UV DISINFECTION MECHANISM gy

* Under the influence of UV radiation, the cellular structure of DNA
molecules is destroyed, which deprives microorganisms of the ability to

reproduce.

* The lethal effect of UV irradiation has been detected for all known types

of microorganisms and is approved by current sanitary standards.

* The disinfecting effect of UV irradiation is pronounced in the wavelength

range from 205 to 315 nm.

e UV radiation with a wavelength of 265 nm has the highest disinfectant
efficiency.
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EFFECT OF UV IRRADIATION ON MICROORGANISM w;

The regularity of reducing the number of microorganisms in water is described by the following formula:
Pl — PO e—AEt/k — PO e—D/k ,

where P, - the number of microorganisms remaining in the water after its UV irradiation; P, - the number of
microorganisms that were in the water before the start of its irradiation;

AE - UV radiation intensity, mW/cm?, AE= E, (1 —e ™),
a — is the absorption coefficient of UV radiation, cm™;
x — is the thickness of the water layer, cm;
k — A coefficient that characterizes the resistance of a microorganism to UV rays;

t — UV exposure duration, s;

D = AE-t - is the amount of UV radiation energy absorbed by microorganisms in the water (UV dose), mJ/cm?.
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RESISTANCE OF MICROORGANISMS

Efficiency of microorganisms neutralization by UV irradiation (qualitative diagram).
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UV SYSTEMS WITH LOW AND MEDIUM W
PRESSURE LAMPS wargs o
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UV DISINFECTION EFFICIENCY

* The use of UV radiation for water disinfection is a safe and
effective method of disinfection that has proven itself in
practice.

* The only condition for using the UV disinfection method is a
properly selected dose of UV irradiation (the amount of
ultraviolet energy required to destroy microorganisms in
water), as well as sufficient transparency of the disinfected
water to be disinfected (NSF/ANSI 55-2002. Ultraviolet
microbiological water treatment systems):

* According to the current regulatory documents for
drinking water disinfection, the minimum dose of UV
irradiation is 16 mJ/cm? (160 J/m? ).

* In the presence of viruses in water, the value of the
disinfecting dose of UV irradiation should be at least 40
mJ/cm? (400 J/m?).
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Sensitivity of some types of microorganisms to
UVirradiation.
Disinfection efficiency is 99.9%.
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PRODUCTIVITY OF UHV DISINFECTION SYSTEMS wiion

The choice of a UV disinfection system can be made according to the following formula :

Q=3600 -k - P/(D - (100 - T,,)/100),

where k is the value of the conversion coefficient of the electrical power of the UV system into bactericidal radiation:
* for disinfection systems with low-pressure UV lamps k = 0.2;

* for systems with medium-pressure UV lamps, k = 0.05. P — electric power of the UV plant, kW;
D — value of the disinfectant dose of UV irradiation, D = 40 ... 65 mJ/cm?;

T, - is the transparency coefficient of UV radiation, for purified drinking water it is:
* for water after purification at reverse osmosis plants T10 = 0.95;
* for water from underground sources (artesian water) T10 = 0.85 - 0.9;
* for water after purification on clarifying filters of FOV type T10 = 0.75 - 0.8;

* for water from municipal water supply systems T10 = 0.65 - 0.7.
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ECONOMIC PROFITABILITY

The cost of UV disinfection of drinking water is about EUR 2.5 per
1000 m? of wastewater, which is

* 1.7 times less than the specific costs of its disinfection with
chlorine;

* 7.4 times less than the specific costs for its disinfection with
sodium hypochlorite;

« 7 times less specific costs for its disinfection using ozone.
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BENEFITS ety

The main advantages of UV disinfection technology include:
* effective neutralization of all types of indicator and pathogenic microorganisms;

* high level of safety and no negative impact on the environment. UV disinfection does not generate by-products that
adversely affect human and animal health;

* easy and simple control over the disinfection process - there is no need for a dosing system and additional control
systems, no risk of overdose;

* independence of the disinfection effect in the face of fluctuations in the physical and chemical parameters of
drinking water. There is no need to constantly adjust the intensity of UV irradiation to the current water quality;

 the possibility of locating the disinfection system in an existing building or structure - for example, in the premises
of a chlorination or pumping station;

* low operating costs, which are associated only with the cost of replacing UV lamps (once every one and a half to
two years) and electricity.
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UV DISINFECTION OF DRINKING WATER of the A
VODOGRAY series WATER 1

The VODOGRAY series (TU U 28.29-40165568-002:2020) is designed
for disinfection of water that meets the requirements of the State
Sanitary Norms and Rules DSanPiN 2.2.4-171-10 in terms of its
physical and chemical parameters.

*  Water is disinfected due to the bactericidal properties of UV
radiation.

* There are two main types of UV disinfection plants:
*  With low-pressure UV lamps;
*  With medium-pressure UV lamps.

* The VODOGRAY series has been certified by the State Sanitary and
Hygienic Expertise of Ukraine No. 12-2-18-2/23670 since 1995.
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DESIGN s o,

8
* The VODOGRAY UV plant consists of three separate components:
a disinfection chamber, a control unit and a rinsing plant.
0 0
* The disinfection chamber is made of stainless steel (AlSI 304 or 8
AlS| 316L). ) ~ . o9
* Inside the disinfection chamber are bactericidal UV lamps. , A A g I I
* To protect them from direct contact with water, the UV lamps ' ‘gj»—ﬂ S—ﬁ(_p F
are placed in protective tubes made of transparent quartz glass, S = 0= | LS = O = I )
which are. | et ol | B <y
- / ?.I‘: — I A
e The disinfection chamber is equipped with a system of sensors | ) ;

that monitor the intensity of UV radiation, the presence of water
in the disinfection chamber and its temperature.
Fig. 1. UV water disinfection plant VODOGRAY V100-V1-
100-12T75: 1 - disinfection chamber, 2 - control cabinet,
3 - flushing unit, 4 - 6 - valves.
A-B - direction of flow of disinfected water.
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CONTROL BOX s

The control box is designed to control the UV disinfection unit in

automatic mode.

The control system provides: Z
e control and management of the UV lamps;

* controlling the operation of the protective quartz tube cleaning

system;
* control of UV disinfection efficiency;

* agutomatic memorization and storage of information on the
operation of the UV disinfection system; TCCOODOCUUOU

* display of operating information on the operator's monitor (if

available).
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CLEANING BLOCK WATER

* During the operation of the UV disinfection unit, the outer surface of
the protective tubes is contaminated with mineral and organic
substances, which significantly reduces the transparency of the
protective tubes and reduces the efficiency of water disinfection.

* To restore the transparency of the protective tubes, the VODOGRAY
series is equipped with a special cleaning block.

* The cleaning of the protective tubes is carried out according to the
established schedule, which ensures consistently high water

disinfection efficiency.
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REMOTE MONITORING SYSTEM

UV water disinfection plants of the VODOGRAY series are equipped
with a modern remote control system that provides:

The remote control system provides the transfer of operational
information about the operation of the UV disinfection unit to the
operator's computer, tablet or mobile phone.

control of the operating modes of UV lamps;

control of the cleaning process of protective quartz tubes;

control of UV disinfection efficiency;

automatic memorization and storage of information about the
operation of the UV disinfection system;

display of operating information on the operator's monitor.
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BASIC MODELS

The VODOGRAY series of UV water disinfection plants includes several models that differ in power, performance and
type of bactericidal UV lamps (https://www.waterlight.pro/uf-znezarazhennya-vody/uf-znezarazhennya-vody/).

Ne | Model Q, m3/h Power, kW | Ne Model Q, m3/h Power, kW
1 VODOGRAY 1 1,1 0,02 7 VODOGRAY 50 54,6 0,60

2 VODOGRAY 5 48 0,05 8 VODOGRAY 75 70,2 0,75

3 VODOGRAY 7 /7,0 0,08 9 VODOGRAY 100 93,2 1,0

4 VODOGRAY 10 14,4 0,12 10 VODOGRAY 150 160 1,65

5 VODOGRAY 20 24 0,20 11 VODOGRAY 200 492 2,0

6 VODOGRAY 30 31,2 0,25 12 VODOGRAY 300 301 3,0

The capacity Q is indicated for disinfection of treated wastewater at T,, = 85% and UV dose D = 450 J/m? (45 mJ/cm?),
which ensures effective destruction of bacteria, viruses and other microorganisms.
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ADVANTAGES

The UV disinfection systems of the VODOGRAY series are
specially designed for drinking water disinfection in

conditions of chlorine and other disinfectants deficiency.

The design solutions and high power of UV radiation
provide high efficiency of water disinfection with a high

level of mineralization and iron.

UV disinfection systems of the VODOGRAY series are
designed to operate in stand-alone mode. They are able to
provide high efficiency water disinfection without constant

maintenance.




OUR EXPERIENCE et

* For three decades, we have been specializing in the development of highly efficient, reagent-free drinking and
wastewater disinfection systems using environmentally friendly UV radiation and ozone.

* Our scientists and engineers have developed and implemented hundreds of UV disinfection systems for drinking,
mine and wastewater, including the largest UV wastewater disinfection plants in Ukraine, operating at the Kryvyi Rig
wastewater treatment plant (with a capacity of 35,000 and 50,000 m3/day), mine water disinfection systems (with a
capacity of up to 24,000 m3/day) and many others.

*  VODOGRAY plants have received numerous awards, including the Clean Water Technology Award, the Water
Management Complex of Ukraine Diploma, and others.

* Today, we are working on improving the UV water disinfection systems of the VODOGRAI series and developing new
and efficient systems for ozone water disinfection.

* More information about our developments can be found on our company's website: https://waterlight.pro.
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OUR RESULTS w1

The result of the work of our scientists and engineers is the creation of

* modular systems for UV water disinfection with a capacity of 0.5 to
3500 m3/hour;

e UV disinfection systems for contaminated and mineralized wastewater
and mine water;

* systems for water purification from toxic substances (pesticides, oil
products, phenols, formaldehyde, antibiotics, etc.;)

* systems for neutralization of unpleasant odors from sewage facilities
and purification of gases and ventilation emissions from COx, NOx,
ammonia and hydrogen sulfide and other hazardous substances;

* pool treatment systems for pathogenic microorganisms, cyanobacteria,

green, brown and black algae. VODOGRAY antibiotic water purification filter

] ) station at a dairy farm in Slovakia
More information about us and our developments can be found on our

website: https://waterlight.pro.
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WHAT WE DO TODAY DETERMINES OUR FUTURE

KHARKIV ENGINEERING COMPANY, LLC,
60 Nauky Avenue, Kharkiv, Ukraine, 61072, +380503236718, +380675760170,

e-mail: info@waterlight.pro,

https.//waterlight.pro, https://uv-system.kh.ua, https://ecotehsk.com (EU)
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