OPTIMISATION OF WASTEWATER TREATMENT SYSTEMS
AND UTILISATION OF ENERGY POTENTIAL OF PROCESS WASTE HEAT
Increasing prices of energy inputs result in a search for alternative energy sources. In recent years, the recovery
of waste heat contained in wastewater has acquired a significant attention. Actually, the wastewater is a potential source of large
quantities of thermal energy, which is so far almost unused. The renewable energy sources, among which this type of energy should
be counted, represent nowadays the largest potential for the production of power and heat, where capital costs can always offer
an interesting rate of return.
Nowadays, savings in energy cost characterize one of major priorities of various operators – not only in the sphere of water treatment
and water management companies. Wastewater contains organic substances, thermal and kinetic energy and the total energy
quantity is approximately nine times higher than the energy necessary for the wastewater treatment/cleaning. However, we still
paradoxically supply to wastewater treatment processes additional energy inputs from the outside. Therefore, energy optimisation
of all elements in such systems becomes of sheer necessity.
An efficient and economical wastewater treatment system should be based, in terms of energy savings, on three main objectives:
• minimisation of energy consumption necessary for wastewater treatment processes,
• providing for self-sufficient wastewater treatment in terms of energy,
• mitigation of negative impacts of wastewater processes to the adjacent environment.
ASIO, spol. s r.o. deals with the issues of such savings in a wide range of potential applications, not only in terms of new processes
of water treatment (repeated use of cleaned wastewater in industrial and other processes, biogas generation), but also in energy
gains and their reuse for the production of power, heat or cold (i.e. heat pumps, combined heat & power generation, ORC turbines,
absorption coolers, …).
We have already achieved initial experience with the optimisation of wastewater treatment processes as well as results from pilot
testing of heat energy off-takes from wastewater. Apart from wastewater treatment plants, the largest energy sources are hotels,
schools, restaurants, lodging houses, office buildings and other community centres. In all such places, it is possible to obtain not
negligible quantities of energy that can be used for internal purposes with the aim of cutting the operating costs.
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Our company offers to you processing of energy optimisation
solutions in your facilities in various options that will lead to the maximi★ ASIO ★
sation of savings and minimisation of operating costs and capital expenditures.
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Process flow chart – biomass utilisation in wastewater treatment plants
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Explanation:
1 - Fine screen
2 - NaOH dosing
3 - Re-pumping of greywater to the reactor
4 - Heat pump
5 - Membrane module
6 - Blower
7 - Permeate pump
8 - ATS submersible pump
9 - Membrane pressure vessel
10 - UV lamp
11 - Greywater balancing reservoir, 6 m3
12 - Reaction tank, 4 m3
13 - Cleaned water accumulation reservoir, 6 m3
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New findings and possibilities of water and energy savings
Introduction

In the public, there is certain awareness about possibilities of water sorting, except that this possibility is still deemed a rather
“exotic” novelty not very suitable for our “rich” countries. True, in our country we still have a relatively abundance of inexpensive
water and therefore the use of such methods seems to be a marginal business. However, with the ever-increasing price of water
these methods will come to be fully appreciated in the future. If we ask where and in what area, the answer will be simple: anywhere
where it is profitable. This means where the most cost-effective solution can be achieved. Therefore, we can conclude that, apart
from urine separation methods, the most perspective area in the management of sorted water streams is the area of greywater
utilisation, particularly in hotels, hospitals, office buildings, sports facilities and bath centres.
Greywater definition

According to the German standard (DIN 4045/2003), the greywater is municipal wastewater without faecal and urine contamination. For instance, this includes wastewater generated in bathtubs, showers, washbasins, and sinks. The municipal wastewater
(i.e. from the population) also includes various streams from hotels, restaurants, similar lodging facilities, and other people-gathering places. Depending on concrete conditions, quantities of generated greywater fluctuate from 57 to 111 litres per PE and day.
★ ASIO ★
In order to obtain informative values, it is advisable to proceed
from the points of greywater generation (or for what it is used).
A division into four sources has been therefore adopted:
• non-separated greywater,
• greywater from kitchens and dishwashers,
★ ASIO ★
• greywater from washing machines,
• greywater from washbasins, bathtubs, and showers.
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From various surveys, it is obvious that the characteristic fluctuation
of values is attributable to different lifestyles. However, it can be
noted that the least burdened (contaminated) water streams are
generated in shower and washing facilities. Due to a higher content
of residual materials, the water generated in kitchens is significantly
burdened. These findings can be consequently used for the greywater classification to suitable and less suitable (restricted) sources
for recycling processes. While suitable water streams come from
washbasins, bathtubs, and showers, the streams from kitchens and
dishwashers are used only with limitations.

Greywater
Rainwater
Recycled water
Drinking water (water mains)

1. Shower
2. Washbasin
3. Washing machine
4. Toilet/urinal
5. Purification unit
6. Rainwater accumulation tank
7. Non-drinking water off-take point
8. Safety overflow
9. Sewer connection pipe

Diagram of water circulation in buildings

In England, there has been already issued a standard for the greywater use, which reflects both greywater utilisation as well as joint
use of greywater and rainwater. In addition, this standard includes also the requirements for cleaned water as regards its further
use. The differences in the values earmarking cleaned water for further purpose are based on the condition, whether aerosols are
generated during such use or not. As an example of the common use, a scheme for greywater and rainwater use in a family house
is shown in Fig. … However, it is obvious that far greater economic benefits can be obtained in buildings with large productions of
such water and, significantly, according to their demand for white water.
Projects of greywater utilisation in hotels and restaurants

Many projects confirmed that substantial decrease in water and energy consumption could be achieved there, if new technologies
are employed. We would like to present several data acquired in one already completed project. Within this project framework
implemented in a hotel, collection, treatment and distribution of treated water as service water have been verified. This concerned
a four-star hotel constructed in 1981 with 50 rooms and 90 beds. Various activities usually take place in the hotel all the year
round. Its restaurant has 100 places and 24 people are employed in the hotel. As the hotel had been motivated for the introduction

of a new water distribution system, its management was actively involved in the project. In the project, they saw an opportunity
how to cut operating costs on a longterm basis, but they cannot afford to shut the hotel down.
In the project implementation, equipment available on the market were used – both in terms of fixtures/fitting as well as greywater
treatment equipment. By treatment of greywater from showers, bathtubs, and washbasins high quality, health safe service water
very close by its quality to drinking water.
In compliance with the DWA terminology, this water was classified as “white water”. This white water was used for toilet flushing,
irrigation, and washing. In the conclusion, it has been proved that this is another step for decreasing of unreasonable use of drinking
water for such purposes.
Water consumption balance in the hotel

In order to obtain an overall view, various monitoring activities were conducted, as before the project commencement no target
data were available. For obtaining of average data, a period where the hotel was at the level of 80% occupancy and 50% of
restaurant customers was selected. In addition, some data series were completed in cooperation with the hotel staff.
Refurbishment of the water distribution system in the hotel

At present, the process design consisting of an MBR reactor and UV disinfection equipment is mostly used. In the concrete case,
the above-mentioned equipment consisted of greywater pre-treatment on screens (3 mm mesh) and a 2.7 m3 accumulation tank;
the biological section volume was designed at 1.4 m3, and the membrane surface for 28 m2 (ultrafiltration mesh). The permeate
coming from this section is then collected in a 2.7 m3 reservoir and the water stream passes from there through the UV disinfection unit.
Drinkwater is added up into the system depending on the water level in the reservoir – the add-up procedure is compliant with
★ ASIO ★
DIN EN 1717. The white water distribution system consists of pressurised pipes.
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and utilisation of energy potential of process waste heat
In 2012, within the framework of gradual development and extension of interest and concepts of ASIO, spol. s r.o., a new
department of energy has been found with the aim of optimisation of processes and technical solutions as regards
both energy and process aspects, utilisation of wastewater and waste heat from various industrial operations and designs of energy-saving solutions leading to decreasing of operating costs.
The newly formed department of energy deals with the issues of energy savings and employs the latest processes*, see the below
given examples (heat pumps, combined heat & power generation units, micro-turbines, ORC turbines, absorption coolers, flue-gas
and heat exchangers, reluctance electrical motors, i.e. equipment with the efficiency and consumption meeting even nowadays
the standard requirements to be effective from 2020, plus other interesting technologies bringing to their operators and developers
the benefit of reduced operating costs and a quick return on capital expenditures.
Some examples of processes we employ

Pumps in turbine operations

Photovoltaic technology

Synchronous reluctance motor

ORC – GREEN MACHINE unit - open

A part of our concept is to provide for a complex energy-orientated evaluation, a design of energy and process solutions with optimised operations and financing of potential solutions. In addition, we are offering an
identification of suitable subsidised titles for designs and capital project implementation and providing for
competitive bidding or RFP (request for proposal) procedures for contractors.
We are trying hard to find solutions financially acceptable for our customers, always capable to bring about interesting rates of return.
In our opinion, a synergic view on all processes and technologies is a basic assumption in the energy & heat saving sphere. Even
today, dwelling and office buildings are evaluated in our country in a similar way, i.e. with the use of the so-called SBToolCZ
methodology, which provides for the assessment of buildings according certain criteria reflecting the sustainable development
principles. It is based on the certifications adopted in the USA (LEED) and England (BREEAM) that are gradually setting procedure
standards in the sphere of building design. For instance, in Germany and the USA, the environmental certifications are mandatory
for all buildings constructed with the use of public finances. A similar approach to this assessment, the result of which represents
the quality level of relevant buildings, is suitable not only for buildings but also for processes in the whole range of economy.
Assessments of such processes in a wide range of connected aspects and their subsequent optimisation will enable to minimise
operating costs with acceptable return on investment and provide for the project economics.
We can offer to you our cooperation in preparing of basic design documentations, i.e. the creation of preliminary concepts of
the designed building in all relations, with the emphasis on the energy process optimisations in buildings in view of future building
certifications that are often required even today. We can help you with solution, design and calculation activities so that you are
able to offer more than usual.
Such approaches will not only enable reduced energy demand in practical operations and therefore improve the fuel and power
economy, but they will also contribute to the reduction in CO2 emissions with beneficial effects to the environment. In addition, they
will reduce operating costs for the building developers and owners and release their financial resources for employing in other
investments.

Conclusions

The implementation of greywater treatment processes or, as applicable, the use of white water in hotels and restaurants proved
to be technically viable. Judging from the concrete project as well as other feasibility studies it is obvious that in hotels of a similar
capacity white water (i.e. clean greywater) can be obtained for the price of CZK 60 per m3, including all operating costs and capital
expenditures. Taking into account that not only water purchase costs are reduced, but also the same applies to the wastewater
discharging fees, then the project is beneficial even at the current relation of prices. In the future, when wastewater-discharging
fees will rise up to approximately CZK 100 per m3, the financial evaluation will be even more favourable. For other buildings and
facilities with enhanced possibilities of using the cleaned greywater, such as industrial facilities, the economy considerations are
even more favourable.
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It is the interest of ASIO, spol. s r.o. to improve its customer services on an ongoing basis, particularly in the sphere of cooperation
with designers, operators and developers in all branches of the economy. In short, our services include:
• optimisation of customer’s operating costs,
• consulting and advisory services in the sphere of water and energy management and building equipment,
• energy-saving projects focused to the implementation economy,
• professional support in providing and processing of applications for subsidies from the funds of the Ministry of Environment, the Ministry of Trade and Industry and subsidies from the EC structural funds.

