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KONTROLA JAKOSCI SUROWCOW W MLYNIE | PIEKARNI

Summary: From the point of view of the quality of the finished product, which is bread
or other products, the quality of the raw material is strategically important. In the case
of the milling industry and bakery, this raw material is grain, usually wheat or less often,
rye. The technological value of the grain is a function of many different factors such
as a variety, the size and profile of fertilization, agrotechnical and climate conditions
during the growing season or the conditions of harvesting and storage. Knowledge
about the quality of grain, including its humidity or chemical composition is crucial
to assess its suitability for bakery or confectionery purposes. Chemical composition
of wheat grain, and above all the quantity and quality of wet gluten often determine
the usefulness of such grain and its price at the purchase point. The grain quality
assessment methods include the assessment of such features as moisture content,
glassiness and bulk density in the healing state. In the case of flour, its baking value
is crucial, as in the case of grain, the quantity and quality of gluten, as well as the
falling number or sedimentation indicator, as well as the results of water absorption
measurement using farinograph. Farinograph, as well as the extensograph, are used
to analyze the rheological properties of the dough made from the tested flour. The
rheological features of the dough determine the quality of final products. In addition,
a fermentograph and alveograph are used to assess the baking value of flour. In the
present paper, the review and the characteristics of commonly used methods and
devices to assess the quality of grain and baking flour were carried out.

Keywords: grain, flour, baking value, farinograph, extensograph, fermentograph,
alveograph

Introduction

Cereal products are an important component of everyday
human diet as they are the main source of energy and of simple
and complex carbohydrates. According to the guidelines of
Pyramid of Healthy Nutrition and Physical Activity, developed
at the Institute of Food and Nutrition for adult persons, cereal
products should be the component of majority of meals. It
is important to utilize most frequently the products resulting
from the so-called whole grain milling. The cereal products
coming from such milling are more abundant in nutrients; they
contain more vitamins, especially from B group, certain mineral
compounds and dietary fibre. The last one plays also a prebiotic
function in human body [1]. It is just the high content of fibre
in the mentioned products and by this, its high level in the diet
which is especially important in preventing the non-infectious
diet-dependent civilization diseases [2]. The assortment of
dietary fibre-rich products includes, inter alia, whole meal bread

Streszczenie: Z punktu widzenia jakosci wyrobu gotowego jakim jest chleb lub inne
wypieki strategicznie wazna jest jakosc¢ surowca. W przypadku branzy mfynarskiej
i piekarskiej surowcem tym jest ziarno, najczesciej pszenicy lub rzadziej zyta. Wartos¢
technologiczna ziarna jest funkcjg wielu réznych czynnikéw jak odmiana, wielkosé
i profil nawozenia, warunki agrotechniczne i klimatyczne w czasie okresu wegetacji
czy tez warunki zbioru i przechowywania. Wiedza na temat jakosci ziarna, w tym jego
wilgotnosci czy sktadu chemicznego jest kluczowa do oceny jego przydatnosci na
cele piekarskie czy cukiernicze. Skiad chemiczny ziarna pszenicy, a przede wszystkim
ilos¢ i jakos¢ glutenu mokrego niejednokrotnie decydujg o przydatnosci takiego
ziarna oraz jego cenie w punkcie skupu. Metody oceny jakosci ziarna obejmujg ocene
takich cech jak wilgotnosé, szklistos¢ oraz gestosc w stanie usypowym. W przypadku
maki jej wartos¢ wypiekowa kluczowe sg, podobnie jak w przypadku ziarna ilo$¢
i jakos¢ glutenu, a takze liczba opadania czy wskaznika sedymentacji, jak réwniez
wyniki pomiaru wodochfonnosci przy uzyciu farinografu. Farinograf podobnie, jak
i ekstensograf stosowane sq do analizy wtasciwosci reologicznych ciasta wytworzonego
z badanej maki. Cechy reologiczne ciasta decydujg determinujg jako$¢ wyrobéw
gotowych. Oprécz tego do oceny wartosci wypiekowej maki jest wykorzystywany
fermentograf oraz wiskograf. W pracy dokonano przegladu oraz charakterystyki
powszechnie wykorzystywanych metod i urzadzeri stuzacych ocenie jakosSci ziarna
i wartosci wypiekowej maki.

Stowa kluczowe: ziarno, maka, wartos¢ wypiekowa, farinograf, ekstensograf,
fermentograf, alweograf

(dark bread, graham), whole meal brown pasta and, also, grits
(incl. buckwheat and barley) and flakes (inter alia from oats).
The second important problem is the accessibility of cereal
products for the persons suffering from celiac disease or gluten
intolerance. The results of the conducted studies indicate that the
frequency of consumption of gluten-free cereal products among
the persons with the celiac disease is high. The mentioned
above products have a key importance in composing their diet
[3]. During the recent years, we have observed a considerable
decline in consumption of bread and cereal products in Polish
households. According to the newest data of the Chief Statistical
Office (GUS) in 2021, the average monthly consumption per
person was equal to 517 kg. On the other hand, in the years 2015
and 2011, it was 6.09 and 6.70 kg, respectively [4].

The direction of development of cereal sector may be
determined by many factors, including prices of raw materials
and manufacturing costs, nutrition trends, level of export of
the grain and cereals products. In the light of the mentioned
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problems, it should however be the search for new food products
based on cereal grain and pseudo-cereals and their products
which would satisfy the needs of the consumers, with the special
care of their quality and safety. In the present paper, the review
of the methods for control of the quality of the grain, intended for
milling and of the methods employed in the quality control of the
raw materials used in milling and bakery production.

Control of the quality of the grain destined
for consumption purposes

The commercial quality of the wheat grain is dependent on
many factors, inter alia, on variety, weather condition during
the period of plants’ vegetation and grain harvesting as well
as on the region of cultivation. The commodity assessment
of the wheat grain in respect of the content of protein, gluten,
density of the grain in bulk (loose) state and the falling number
indicates the differentiation of the wheat grain depending the
season of the grain’s harvesting and climate-cultivation region
[5, 6]. Rye is less differentiated in its varieties in respect of the
technological quality of the grain [7]; climate conditions during
the cultivation have a big importance for the quality of the grain
[8]. The wheat grain-collecting points determine the quality
parameters, their minimum level and also precise the methods
of the tests according to the direction of the destination. The
quality discriminants may be classified into the following
groups: 1. specifying general properties of the grain (flavour,
appearance, gloss, degree of maturity), 2: specifying the storage
suitability (contamination presence, humidity or presence of
pests), 3: connected with the health safety of the grain and 4:
characterizing technological value [9].

The quality of wheat grain is determined by many parameters
which inform about its milling and baking quality. The milling
value of the grain is evaluated, inter alia, on the grounds of such
qualities as density in loose (bulk) state, glassiness, protein
content, gluten content and, also, the content of ash in the
grain and in the flour, obtained from the discussed grain [10].
In the opinion of Dziki and Laskowski [11] hardness is the most
important property of wheat grain. The mentioned parameter
has an enormous impact on milling, and, in particular, on
conditioning (technological treatment), disintegration and
sieving (screening) and by this, on the properties of the obtained
flour [10]. The methods for measurement of the cereal grain
hardness have been improved for many years; we may classify
them as technological ones and endurance tests [12].

The humidity of cereal grain is one of the most important
parameters deciding on its suitability for long-term storage.
It is also significant from the viewpoint of the preparation of
the grain to milling due to energy consumption during the
disintegration process as well as effect on the quantity and
quality of the milling products. The measurement of the grain
humidity, depending on the needs and accessibility of technical
support, may be performed by different methods. On the market
there are available mobile hygrometers for measuring of the
grain humidity; they are, most frequently, compact and precise

devices allowing determination of humidity of the whole grains.
NIR analyzers are equipped with sensors with the matrix of LED
diodes, emitting radiation in near infrared (NIR). The humidity
of material is measured on the grounds of radiation intensity
[13]. Contrary to classic filter analyzers and those scanning
with a mobile monochromator, the modern instruments
employ stationary monochromator and light-sensitive element
composed of 256 linearly situated InGas detectors (Diode Array)
with the sensitivities, corresponding to energies obtained in the
range of NIR 950-1650 nm. The applied technology and utility
solutions enabled elimination of the basic inconvenience of
classic NIR technology i.e. form of analyzed substance as it
may analyze the samples in such form as they have, without
preliminary milling or homogenization [14]. The humidity of the
grain may be also determined by laboratory methods by the
measurement of the mass loss during drying of the samples and
with the application of moisture balances.

The commodity evaluation of the grain includes, inter alia,
determination of the grain density in loose state; the mentioned
test is carried out using manual or automatic, mechanical,
electric or electronic measuring devices for determination of
the mass of hectoliter. The density of cereal in loose state is
also called the specific weight or volume weight. The discussed
parameter is a ratio of cereal mass of the full container and its
volume, under the closely specified conditions; it is expressed
in kg per hectoliter (kg/hl) [15]. The popular densitometers for
the grain include, inter alia, the equipment intended for the
determination of the grain density in the loose state of cereals,
using 1-litre measuring container [16].

The weight of 1000 grains is a parameter which determines
the quality of the grain and the level of filling with reserve
substances what affects its suitability for food industry [17].
The market automatic devices with programmer, being called
counters of the grains are destined for counting of the grain as
well as counting out the required number of the grain. Hence,
they find a special application in cereal laboratories, cereal
cultivation points and scientific -research units [18].

The glassiness of the wheat grain is the important parameter
of its suitability for the consumption purposes [16]. The glassy
grains are characterized by a compact structure of endosperm
and higher content of protein compounds, including gluten
proteins [19]. The determination of the grain glassiness may
be carried out by the methods of visual evaluation, using
pharinotome. The mentioned device is used for cutting of
the grain and evaluating its cross-section appearance; grey
and glossy cross-section is typical of the glassy grains. The
application of diaphanoscope consists in overexposure of the
grain; glassy grains transmit more light and during the test, they
are brighter [20].

The parameters deciding about the technological value
of the grain, according to the destination, includes as follows:
protein content, the quantity of the washed out wet gluten,
indicator of Zeleny's sedimentation, and falling number [21]. The
mentioned tests may be performed with the use of equipment
or device which allow a quick classification of the grain lot, e.g.
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in respect of the suitability for production of specific flours or
production of milling mixtures. The content of total protein may
be determined using NIR analyzer [14]. The determination of
the level of wet gluten is carried out by the method of washing
out with the application of mechanical equipment, e.g. Perten
Glutomatic System [22]. ICC (No. 155) standards and PN-EN 1SO
21415-2:2015-12 are employed [23, 24]. Zeleny's sedimentation
index is a measure of the quality of gluten proteins [20]. The
falling number is commonly used quality parameter for
determination of the activity of amylolytic enzymes in wheat
and rye grains [25]. The mentioned determination is carried out
using the equipment for determination of the falling number
by Hagberg-Perten method, e.g. instruments for determination
of the falling number by Sadkiewicz Instruments (Bydgoszcz,
Poland) or Falling Number by Perkin Elmer Inc. (Waltham, USA).
The determination of the falling number is performed according
to the requirements of the following standards: ICC/107/1 [26],
AACc 56-81.03 [27], ISO/DIS 3093 [28] and Polish standard PN-
EN IS0 3093:2010 [29].

The grain which comes to the mill is directed, after the
previous preparation, to milling. As it is followed from the
conducted studies [30, 31], the unitary energy of the grain
disintegration is dependent on glassiness, density at the loose
state and ash content in the grain. Gradually with the increase in
glassiness and loose density, the unitary energy of disintegration
is increased. Index of disintegration effectiveness is increased
together with the increase in glassiness, loose state density
and weight of thousand grains and is decreased together with
the increase in the ash content in the grain. Glassiness is a
feature affecting the stronger impact on energy consumption
at disintegration as compared to density at the loose state
and ash content and gluten content. As it was revealed in the
studies of the wheat grains [32], the energy consumption of the
disintegration of the discussed species of grain is more strongly
connected with the glassiness of the grain than with the gluten
content.

The studies on the baking value of flour

The content of ash in the flour is the basis of the flour
classification, to the particular types [33, 34]. The determination
of the ash content in the flour is carried out by the method of
the sample’s combustion in the muffle furnace [35, 36]. The
mentioned method is time-consuming and highly energy-
consuming. To satisfy the needs of bakers and millers, Polish
scientists have developed the method for determination
of the flour whiteness, using the whiteness meter [37]. The
whiteness meter is destined for measurements of light reflection
coefficient of the flour samples and other food products. The
established value of the mentioned reflection indicator enables
qualification of the sample in accordance with the requirements
set in the standards. The whiteness of the flour is determined
by the brightness of the colour, i.e. the degree of its brightening
or darkening; its componential elements include brightness and
degree of yellow colour [37, 38].

Baking value of the flour is most frequently specified as the
set of features, characterizing its behaviour in the process of
dough preparation and during baking. The baking value of the
flour is also connected with the considerable differences in its
chemical composition and physicochemical properties of the
particular components, and, especially of gluten. The methods
employed in evaluation of the baking value are classified into
two groups: indirect and direct. The indirect methods include
chemical and physical methods [20 39]. The tests carried out
by the chemical methods cover determination of protein content
and other components of the flour. The tests of the quantity
and quality of gluten and of sedimentation index have a great
importance [23, 24].

The methods of the flour quality based upon the chemical
analyses and determination of the quantity and physical
properties of gluten obtained from the dough do not give
the complete information about the baking value of the
examined flour. The chemical tests are supplemented with the
examination of physical properties of the dough produced from
the mentioned flour. In the research and industrial laboratories,
there were introduced many devices, serving for the examination
of the physical properties of the dough; they were employed in
testing of the behaviour and physical properties of the dough
during the process of its mixing (agitation), fermentation etc., in
the conditions similar to those in the industrial manufacturing
process [20, 30].

Methods of evaluation of the rheological properties
of the dough

The methods for the evaluation of the rheological properties
of the dough gain more and more application in the qualifying
assessment as well as in relation to the requirements set before
the producers of wheat flour. The chemical tests of the flour are
supplemented with tests of the physical properties of the dough
made of it. Specialized laboratory equipment is used to test the
behavior and physical properties of the dough, while maintaining
test conditions similar to industrial conditions [20, 39].

Most often, theanalysis of the physical properties of the dough
during its production is performed with the use of a farinograph
[20]. Farinographic analysis is based on the measurement of the
resistance posed by the dough during mixing and analysis. The
flour water absorption and dough parameters (dough stability,
dough development time, softening) are determined Farinograph
may be employed in the tests of the flour coming from laboratory
milling and of the commercial flours obtained from the wheat
grain [40]. The newest constructional solutions of farinograph
with strain gauge electronic dynamometer allow a very accurate
evaluation of the characteristics of the resistance revealed by
the dough during its kneading process. Additionally, there is
available the automatic station, feeding water to the kneader
(mixer) of the farinograph, with the own temperature-controlled
container for water and volumetric system of its dosing [41] what
additionally improves the accuracy of the measurements.
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Supplementing the data obtained in the farinographic
analysis on the quality of flour is the extensographic analysis.
The resistance of the dough during its tearing is determined
using an extensograph. In addition, it also gives the opportunity
to study the effect of fermentation process conditions (time and
temperature) on dough stretching [20]. It is a tool for control
of the produced flour, allowing ensuring the constant quality
of the product in accordance to the individual requirements of
the customer. The results of the analysis enable the evaluation
of the effect of additives, e.qg. oxidizing elements such as
ascorbic acid, or enzymes, on the flour also in a function of
relaxation time. It facilitates the control and ensures the optimal
rheological properties of the flour [42, 43]. It may be very useful
in optimization of manufacture of the dough obtained with the
application of health-promoting additives in production process
of the enriched bread.

Alveograph is another device that is used to test the dough.
It is used in the study of viscoplastic properties of dough
made of wheat flour. The alveographic analysis is performed
using the international reference method, determining the
alveographic values (resistance, stretching ability, elasticity
and baking strength) [44, 45]. Apart from the mentioned above
methods, the method of alveographic assessment belongs to
the most frequently employed methods for evaluation of the
rheological properties of the dough, produced from the wheat
flour. It consists in the examination of the resistance of the
dough sample during its even blowing up. The parameters of
the dough as determined using alveograph are the basis of the
quality classification systems of the wheat grain and wheat flour
in such countries as, inter alia, France, Spain, Italy and Argentine.
The alveographic assessment gains more and more wide
application also in other countries, e.g. in Poland. Based upon
the differentiation of alveographic parameters in the studies of
wheat flours, the results of the analysis are helpful in evaluation
of the direction of utilization of a given flour, e.g. for production
of bread, rolls or pastry products [45].

The ability of producing and retaining gases during the
fermentation of the dough and baked product is the important
issue from the viewpoint of assessing the quality of the flour [40].
Examination and registration of flour and yeast fermentation
properties are performed using a laser fermentograph.
Fermentographic analysis makes it possible to determine the
ability of flour to retain CO, produced during dough fermentation,
as well as to determine the gas-producing capacity of flour
[46, 47]. It may be also employed in optimization of the
manufacture of the dough with the additives, e.g. abundant in
biologically active compounds.

Thebaking capacity of the flouris dependent onthe properties
of gelatinization of starch and activity of enzymes (a- amylase)
[20, 48, 49]. Amylolytic activity of the wheat and rye flour is the
component of their baking value and is determined by the same
methods as in the case of the grain meal [26—28]. Amylograph
is a specialized instrument for measurement and recording of
characteristics and properties of starch gelatinization in the
flours, depending on time and temperature [50], including the

initial and final temperature of gelatinization, maximum viscosity
of the glue, produced from the flour suspension.

The rye dough does not generate gluten net what results
also from the presence of a high quantity of pentosans in the rye
grain. They have the capacity of creating very viscous solutions.
High enzymatic activity if the rye grain is connected with its
high sensitivity to sprouting during harvesting and storage.
Due to this reason, the moderately low level of a- amylase
activity is the main requirement in relation to the quality of the
rye grain. Also, due to the same reason, baking value of the rye
flour is characterized, first of all, on the grounds of the falling
number and amylographic parameters of the flour suspension.
The discussed methods are focused on the evaluation of the
starch properties, its ability to swell and gelatinize and on the
susceptibility to effect of amylolytic enzymes and assessment
of the activity of amylases, present in the flour [51, 52].

Tested baking is a direct method for evaluation of baking
value of flour. Baking may be classified according to the site of
performance and, consequently, also the scale into: laboratory
(performed in laboratory conditions) and industrial (carried out
in a bakery) [20]. The industrial test baking is the last stage of
the studies, allowing the complex assessment of baking value of
the flour and deciding on its optimum direction of utilization [53].
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MINIMIZATION OF MOTION RESISTANCE
IN PROSUMER WIND POWER PLANT

MINIMALIZACJA OPOROW RUCHU
W PROSUMENCKIEJ ELEKTROWNI WIATROWEJ

Summary: By their very nature, prosumer wind farms must be installed in the vicinity
of human settlements. These locations have very limited wind energy resources due to
limited installation heights, terrain obstacles, tall trees and buildings. All solutions that
increase their energy efficiency are of particular importance for this type of power plant.
The article describes the selected design solutions of turbine rotors with a vertical axis
of rotation that enable the improvement of the efficiency of prosumer power plants.
A new design solution for the bearing of the power plant shaft was suggested. High
durability, low noise, ease of use and safety of use characterize it. This bearing system
ensures the minimization of movement resistance, in particular at start-up, which means
that the power station can operate effectively at low wind speeds.

Keywords: prosumer wind farms, wind energy resources, energy efficiency, minimization
of motion resistance, power plant

Introduction

Prosumer power plants are designed mainly to meet the elec-
tricity demand of the users themselves, with the transfer of only
the excess of generated energy to the general power grid. In the
case of water or wind power plants, respectively small amounts
of water or winds with limited speed are used.

Prosumer wind farms are subject to numerous environmental
restrictions, as they are most often installed on buildings or in the
close vicinity of residential areas. Wind conditions in these zones
are often limited due to numerous terrain obstacles, tall trees and
buildings. Additional restrictions follow from building regulations
and the need to maintain as quiet running as possible and safety
of use. The height of the installation on buildings is limited by reg-
ulations (in Poland it is currently 3 m above buildings).

Similar limitations apply when wind turbines are placed on
towers in the close vicinity of human habitation [1, 8, 7].

The aforementioned limitations mean that solutions allowing
for the fullest possible use of available wind energy are of particu-
lar importance. In particular, efforts should be made to minimize
own motion resistance so that low-speed winds can be used and
the power plant start-up is carried out at low wind speeds.

Streszczenie: Ze swej natury prosumenckie farmy wiatrowe muszg by¢ instalowane
w poblizu osiedli ludzkich. Lokalizacje te majg bardzo ograniczone zasoby energii
wiatrowej ze wzgledu na ograniczone wysokosci instalacji, przeszkody terenowe,
wysokie drzewa i budynki. Szczegdlne znaczenie dla tego typu elektrowni maja wszelkie
rozwigzania zwiekszajace ich efektywnosc energetyczna. W artykule opisano wybrane
rozwigzania konstrukcyjne wirnikow turbin z pionowa osig obrotu, ktére umozliwiajg
poprawe sprawnosci elektrowni prosumenckich. Zaproponowano nowe rozwigzanie
konstrukcyjne fozyska watu elektrowni. Cechuje go wysoka trwatosé, niski poziom
hatasu, tatwos¢ obstugi i bezpieczeristwo uzytkowania. Taki ukfad toZysk zapewnia
minimalizacje oporow ruchu, w szczegdlnosci przy rozruchu, co sprawia, Ze elektrownia
moze efektywnie pracowac przy niskich predkosciach wiatru.

Stowa kluczowe: prosumenckie farmy wiatrowe, zasoby energii wiatrowej, efektywnosc
energetyczng, minimalizacja oporéw ruchu, elektrownia wiatrowa

This paper presents the design solutions of the power plant
elements that aim at the decrease in the start-up resistance and
assuring lowest noise generation and security of its use. The re-
quirements of minimum costs of construction and exploitation of
wind power station are considered.

Turbine rotors of wind turbines with a vertical axis
of rotation and improved functional properties

In the field of various designs of prosumer wind power plants,
turbine rotors with a vertical axis of rotation are most often used.
Their main advantage includes simple design and the ability to
work regardless of the direction of the wind. Compared to the ro-
tors with a horizontal axis, especially large wind farms, they have
lower energy efficiency and a relatively large axial load [2]. The
lower efficiency of rotors with a vertical axis of rotation is due
to the fact that the blades of the rotors have to move "upwind"
(against the direction of the wind) during part of their rotation,
which absorbs part of the energy obtained on the active part of
the rotation of the rotor.

The rotors of wind turbines with a vertical axis of rotation can
be relatively easily modified in order to obtain more generated
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Fig. 1. Scheme of a wind turbine rotor with a vertical axis of rotation and helical
blades and an aerodynamic design

power. These modifications usually have an extensive character
and consist in increasing the working surface of the rotors. En-
larging the dimensions of the rotors encounters many limitations.
The increase in the diameter of the rotors increases the active
surface of the blades, but leads to a decrease in rotational speed
and causes a significant increase in the weight of the rotors,
which increases the bearing resistance. It is more effective to in-
crease the length of the blades. With the increase in the height of
the rotors, their energy efficiency improves, because the share of
the unfavourable action ("escape") of the air stream at the blade
ends decreases. An increase in the length of the blades, on the
other hand, increases the susceptibility to generating vibrations,
especially in the case of winds of variable speed.

In these cases, there are the aforementioned restrictions in
the regulations and the increasing in bending moment acting on
the shaft of the power plant, because the arm of the resultant
wind pressure force is increased.

In the described situation, design solutions that improve the
efficiency of rotor operation without excessive increase in their
size become more important.

For prosumer applications, the height of rotors with a vertical
axis of rotation can be advantageously assumed to be about 2 +
4 times of the diameter, especially when using the rotor design
modifications described below.

Instead of straight blades that are oriented parallel to the axis
of rotation of the rotor, it is advisable to use skew or helical blades,
which is schematically illustrated in Fig. 1. With the appropriate
inclination of the blades at an angle in the range B = 10°+20°, the
acting force for each blade as a result of wind pressure N decom-
poses into a horizontal component P =N cos B, causing the rotor
torque, and a vertical component P = N sin 8 acting upwards.
The P component acts in the direction of unloading the shaft
bearing with forces reducing its axial load. On the longitudinal

load of the shaft bearing with the vertical axis of rotation consists
of the weights of the rotor itself, the shaft, which is usually long,
and the weights of all moving parts mounted on the shaft. The
apparent reduction of the aforementioned weights as a result of
the force P, causes the reduction in the resistance to rotor move-
ment, which is desirable, especially during start-up. It is particu-
larly advantageous to use blades with a helical shape, because
then it is possible to effectively increase the spatial stiffness of
the blades without increasing their mass. Greater stiffness of the
blades eliminates susceptibility to vibrations and noise generated
especially when the wind speed changes.

An additional advantage of slanted, and even more preferably
helical, blades is their increased degree of coverage, analogous to
the helical teeth of the gear wheels. It then becomes possible to
reduce the number of blades, which further reduces the weight of
the turbine wheel.

Discs 2 and 3 (Fig. 1), to which the blades are attached, trans-
fer the torque to the shaft 5. It is best to use standard expansion
rings to secure the discs to the shaft, ensuring a strong, backlash-
free disconnection, transferring a large torque and longitudinal
forces [4]. The use of standard expansion rings to connect discs 2
and 3 to the shaft, and to connect all other rotating elements to the
shaft, allows the use of a section of a thick-walled pipe in metallur-
gical condition as a shaft, i.e. without the need for machining the
shaft. Expansion rings compensate for metallurgical deviations in
making thick-walled pipes. This is of particular importance when
the users themselves build prosumer wind farms.

The discs in which the ends of the blades are embedded, in
particular the upper disc 3, may be equipped with tops 4 convex
upwards (Fig. 1). The crown 4 with an aerodynamic profile causes
the flowing wind to cause a lifting force P, in accordance with
Bernoulli's law as a result of the difference in air velocity above
and below the crown 4. Thelift force, P, reduces the axial load on
the shaft bearing by acting with the wind pressure component P__.

In total, a significant reduction in the longitudinal load on the
shaft bearing is obtained, the greater the higher the current wind
speed. This is especially desirable during the start-up of the power
plant, because the resting resistances are definitely increased.

With the increased height of the rotor, it is advisable to use a
stacked arrangement of blades. An example of such a rotor con-
figuration with a 3-tier arrangement of blades is shown schemati-
cally in Fig. 2. The individual stages of the blades are made with
an angular displacement in relation to the blades of the adjacent
stage.

This displacement shall be equal to the angle pitch of the
blades on each floor divided by the number of floors. In the ex-
ample in Fig. 2, it is 120°/3=40° (Fig. 2 cross section A-A). Such
an arrangement of blades allows reducing their number; moreover,
shorter blades can be made lighter while maintaining sufficient ri-
gidity. This assures further reduction in the thrust load on the shaft
bearing. Intermediate discs 4 and 5 can also be mounted on the
shaft by means of expansion rings. Thanks to this, the torque from
the rotor to the shaft is transmitted in a graduated manner. This
provides the possibility of reducing the cross-section of the shaft
in the upper zone of the rotor, which reduces its weight, reducing
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the load on the bearings. The upper

disc 3 can be additionally equipped
with a relief crown as shown in Fig.
1. It can be used as a protection of
the connection of the disc with the
shaft against weather conditions.
Stackable blades can be made

oblique at the angle B, similarly as
in Fig. 1.

The disadvantage of wind tur-
bine rotors with a vertical axis of ro-
tation can be partly compensated

by the use of blades made of flexible
material, e.g. a dense non-stretch-
able synthetic fabric stretched over
a suitable rigid frame. Schemati- 2
cally, such a design solutionof the

(120:3) ~

blades is illustrated in Fig. 3, which
shows four phases: A, B, C and D,
through which each of the blades |
passes during a full rotation of
the rotor. In position A, the flexible
blade 1 is filled under the pressure
of the wind W in the shape of a sail of a sailing boat. This is the
active, most beneficial phase of rotation. In position B, the flexible
blade gradually folds to take a shape with significantly reduced
resistance to movement of the blade moving in the opposite di-
rection in phase C. to the direction of the wind. The folding of the
paddle in phase C occurs as a result of the fact that the paddles
are mounted on a frame made of bars 2, 3, and 4. During further
rotation, the paddle moves to position D, in which it starts to fill,to
fill up completely before taking position A. The described phases
change cyclically with the rotation of the rotor, which reduces the
resistance to rotor motion on its passive part. A rotor design with
flexible blades can be particularly useful in the case of a wind
turbine used periodically, e.g. in camping conditions, garden ga-
zebos, campsites, etc.

In order to reduce the unfavourable flapping of the fabric
when passing through the individual phases of rotation, the edg-

Fig. 3. The concept of a wind turbine rotor with a vertical axis of rotation and flexible
blades

Fig. 2. Scheme of the heel arrangement of the wind turbine rotor blades with a vertical axis of rotation

es of the blades should be equipped with strips of elastic material
placed, for example, at the double-layer blades in appropriately
sewn pockets.

Bearing of the shaft of wind turbine with a vertical axis
of rotation, characterized by low start-up and continuous
operation resistance as well as high noiselessness

Shafts of wind turbines with a vertical axis of rotation are sub-
jected to a complex state of significant loads with special charac-
teristics. They carry a constantly heavy load from the previously
described sum of the weights of the impeller, shaft and other
mounted elements on the shaft. They are exposed to pendulum
bending due to wind pressure on the rotor and periodically pulsat-
ing torsion due to the transmitted torque of variable magnitude.
This results in special operating conditions for the bearings of the
power plant shafts

Because the shaft bearings of prosumer power plants oper-
ate in the close vicinity of places where people live, the highest
possible low noise level is required [5,6]. At the same time, it is
desirable that the rotors of prosumer power plants start opera-
tion at the lowest possible wind speed in order to take advantage
of limited wind conditions.

In order to meet these requirements, it is proposed to use a
special sliding bearing with hydrodynamic lubrication equipped
with a rolling starting aid system [4]. Figure 4 shows an axial sec-
tion of such a combined bearing system adapted to prosumer
wind turbines with a vertical axis of rotation of the turbine rotor.

On the shaft 1 made of a steel or duralumin pipe, through an
expansion ring 2, a spherical journal 3 of journal bearing is mount-
ed; this journal cooperates with a sleeve 5 permanently fixed in
the lubricating liquid 6. The lubricating liquid is enclosed in a cop-
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al speed of the system increases, the inertial weights
16 mounted on pins 18 cause increasing pressure
on the sliding sleeve 14 through the levers 20. This
generates a gradual smooth loosening of the starting

oad of the rolling bearing 9 combined with the trans-
S load of the rolling bearing 9 bined with th
. N 32 fer of the load to the main slide bearing A, in which,
17 N o .
—_— . N 1 14 due to the slip of journal 3 after bushing 5, hydrody-
20a | " — namic lubrication develops. In the final stage of start-
18 y N Q 20 up, the supporting rolling bearing 9 is fully unloaded
| and stops, and the full load Q is carried by the main
B 34 N . . oy
4 journal bearing A under hydrodynamic lubrication

conditions.

The spherical form of the journal 3 makes, that
the journal bearing A transfer, apart from the main
thrust load Q, also the transverse load of the shaft 1
resulting from, among others, wind pressure on the
turbine wheel mounted on the upper part of the shaft.
In the journal bearing, there is an intensive circulation
of the lubricant, shown by the arrows in Fig. 4. The lu-
bricant flows through the holes 5a to the input side of

the bearing, located in the vicinity of the shaft, moves
in a spiral in the zone of cooperation of the pin 3 with
the sleeve 5 and, under the action of centrifugal force,
flows into the housing 7, lifting heat generated in the
bearing. After cooling, the lubricant returns to the in-
put side of the bearing, which is favoured by the gravi-
tational change in its density.

The journal 3 acts as the impeller of a centrifugal

pump due to the radial or helical grooves made on the

Fig. 4. Combined bearing of a wind turbine shaft with vertical axis of rotation, consisting of the
main sliding bearing A with hydrodynamic lubrication, the rolling bearing B supporting the start-
-up and run-out and the transverse journal bearing P (laterally stabilizing the wind turbine shaft)

The bearing system consists of the following components:

A- main journal bearing with hydrodynamic lubrication operating only at a sufficiently high

rotational speed to ensure smooth lubrication,

B- supporting rolling bearing operating only during start-up and slowing down,
C- sub-assembly for switching the load between bearings B and A,

F - sub-assembly of initial clearance adjustment in journal bearing A,

P - radial journal bearing which transversely stabilizes the shaft of power plant.

per or brass casing 7 with external vertical cooling ribs 25. Base
of the journal bearing 8 is seated in a rigid console 28.

Atrest, the full bearing load Q is carried by the supporting roll-
ing bearing 9 which is spherically supported by the ring 10. The
self-aligning spherical ring 10 is supported by on the adjustment
sleeve 11 connected with a fine-thread to the base 12 fixed on the
ceiling of the building or lower landing, preferably by means of a
vibration damping pad 27. The rolling bearing 9 transfers the load
Q as aresult of the pressure of the sliding sleeve 14 resting on the
compression spring 13, which is mounted in the housing 4 fixed
on the shaft 1 with the expansion ring 2.

The start-up of the entire power plant system is carried out
only with the participation of the rolling bearing 9, because there
is a predetermined clearance in the slide bearing. As the rotation-

working surface of the journal.

Appropriately shaped grooves in journal 3 facilitate
the formation of numerous wedges, ensuring smooth
lubrication in the main slide bearing, even at reduced
rotational speed. The rotational speed at which the
described load switching from the auxiliary rolling
bearing to the main sliding bearing A takes place, is
controlled by changing the radius R of rotation of the
centre of mass S of weights 16 by turning the thread-
ed connection these weights in the openings of the
control levers 20a. The ring 17 made of high-friction
material serves to stabilize the set position of the
weights S1. Turning the weights 16, preferably in the number of
three evenly spaced, should be performed equally for all weights,
maintaining full balance of the subassembly C.

In the extreme position, the levers 20 rest against the adjust-
able stop sleeve 32 that serves to eliminate the generation of vi-
brations in the load switching system. An additional radial journal
bearing 19 is used for transverse stabilization of the long shaft
1. A self-lubricating porous bushing 30 lubricated with plastic
grease and applied during bearing assembling may be used as
bearing 19.

In order to ensure that the entire bearing system operated
as described, it is necessary to properly pre-adjust the bearing,
which is done by subassembly F. When stationary, preferably be-
fore flooding the journal bearing with lubricant, it should be en-
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sured that in the main journal bearing A, there was a clearance, of
a size close to the thickness of the lubricating film at the nominal
rotational speed occurring at the average wind speed. Ignorance
of this quantity is not a significant obstacle. It is necessary to
turn the lever 33 in such a way as to determine the position in
which dry contact begins in the bearing A. The symptom is then
a strongly increased resistance to rotation of the shaft 1. Then,
turn the lever 33 in the direction of lifting the sleeve 11 so as to ob-
tain a situation in which the journal bearing A will be completely
unloaded, and a small load will be taken over by the supporting
rolling bearing 9. The signal will be a significant decrease in the
resistance to rotation of the shaft. It is desirable to increase this
slight clearance by a small fraction of a millimetre using the angle
of rotation of the fine thread of the adjusting sleeve 11 relative to
the base 12. After bearing A has been flooded with lubricant, the
entire system can be started up. The described activity is per-
formed once, with any correction that may occur during opera-
tion, for example, with a significant difference in thermal elonga-
tion of the elements of the control bearing system.

Then, proceed to adjusting the C subassembly so that the
load is switched at the assumed lowest possible rotational speed
ensuring proper operation of the journal bearing. The load switch-
ing should be smooth, without the breaks. When the bearing run
out occurs, e.g. when the power plant is stopped or the wind
speed decreases significantly, the described load switching sys-
tem works in the opposite direction and the final bearing run out
takes place only with the participation of the rolling bearing 9.

The described run of bearing operation with proper adjust-
ment causes that the slide bearing A operates only in conditions
of full hydrodynamic lubrication, while the supporting rolling bear-
ing 3 works only for short periods of time at start-up and run-out.
Thanks to this, a very high durability of the elements of bearing
system is obtained, and the start-up takes place with significantly
reduced resistance to motion, i.e. it can take place already at the
minimum wind speed.

Operational control of the operation of load switching system
in both directions can be carried out by visual observation of con-
trasting axial stripes 34 located on the cage of the rolling bearing
9 and the sliding sleeve 14. The use of a stroboscope allows for
accurate measurement of the rotational speed of switching the
load between bearings A and B.

The described bearing of the prosumer wind power plant with
vertical rotation is characterized by high noiselessness, because
the supporting rolling bearing works for a short time and at a
moderate speed of rotation. However, the journal bearing A, oper-
ating in conditions of full hydrodynamic lubrication, is practically
noiseless.

The proportions between the transferred axial load Q and the
transverse load can be adjusted by the appropriate selection of
the radius R, of the spherical journal 3 and the size X of the posi-
tion of its upper edge. The possibility of using a sufficiently large
average slip diameter D in the slide bearing A allows the use of a
lubricant with the lowest possible viscosity to lubricate the slide
bearing. It positively reduces the bearing resistance to the motion
and improves the overall energy efficiency of the entire system

wind power plant, thanks to which it can effectively use even lim-
ited wind conditions.

Final remarks

Restrictions on the conditions for installing prosumer wind
turbines mean that their users often have very limited possibili-
ties of using energy. Therefore, any measures to increase their
effectiveness are of great practical importance

The article describes selected design solutions for wind tur-
bines with a vertical axis of rotation that allow to improve the ef-
ficiency of the wind turbine, which can be used by the users them-
selves at the design stage as well as during the modernization
of already operated installations. Such possibilities are created
by the use of helical or other blades of turbine rotors, a stacked
arrangement of blades, the aerodynamic top of the rotors and
blades with high flexibility. These solutions can be used sepa-
rately or in various combinations, contributing to a significant
improvement in the operational properties of wind turbine rotors.

Particular attention was paid to the new design of the power
plant shaft bearing system with a vertical axis of rotation.

This bearing system is characterized by particularly high du-
rability, high noiselessness, and increased safety of use and prac-
tically maintenance-free. Of particular importance are the limited
resistance to motion of the described bearings system, which en-
able the power plant to operate at low wind speeds.

The dissemination of the described solutions in the design
of prosumer wind farms can be a significant contribution to the
development of distributed energy based on RES (Renewable
Energy Systems).
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NEW DEVELOPMENTS IN METHANE FERMENTATION
AND AMMONIA EMISSION TO OBTAIN BETTER
ENVIRONMENTAL CONDITIONS FOR LIVING
IN COUNTRY SIDE AREA

NOWE ROZWIAZANIA W FERMENTACJI METANOWEJ | EMISJI AMONIAKU
W CELU UZYSKANIA LEPSZYCH WARUNKOW SRODOWISKOWYCH
DO ZYCIA NA OBSZARACH WIEJSKICH

Summary: Research results indicate the growing ammonia concentration in the air and
the necessity to undertake the work aimed at the change of the mentioned situation,
using different solutions. University of Maryland (USA) undertook the study of global
ammonia concentrations in the air over the most productive agricultural regions in the
world. Acidification of animal slurry has proved to be an efficient solution to minimize
NH, emissions in-house, during storage, and after soil application, as well as to increase
the fertilizer value of slurry, without negative impacts on other gaseous emissions. This
solution has been used commonly in Denmark, and its efficiency with regard to the mi-
nimization of NH, emissions has been documented in some studies. Slurry acidification
technology gives many advantages from the point of view of soil fertilization and also
the limiting of ammonia emission. Acidification reduced NH, emission from the stored
slurry to less than 10% of the emission from untreated slurry, and the NH, emission from
the slurry employed on the field was reduced by 67%. Of course it requires providing the
safety procedures to avoid a direct contact of farm workers with harmful activity of the
acid. Reducing the loss of nitrogen from agriculture has a key meaning for reduction of
eutrophication of the Baltic Sea. Most of the airborne eutrophication to the Baltic Sea
comes from the ammonia emissions, and in the BSR almost all ammonia emissions
come from livestock manure. Annual deposition of ammonia nitrogen to the Baltic
Sea has been increasing during the recent years and was greater in 2012 than in 1995.
While emissions are decreasing slightly in some countries, HELCOM Baltic Sea Action
Plan calls for a reduction of 118.000 tonnes of nitrogen annually to the Baltic Sea, and
the Revised Gothenburg Protocol (2012) calls for ambitious reductions in ammonia
emissions from all BSR countries. Slurry acidification also affects solid/liquid slurry
separation efficiency positively; DM is higher, N lower and P higher in the solid fraction.
A combined treatment should efficiently prevent gaseous emissions, increase fertilizer
value of slurry and reduce transport and energy costs. The pH level of 5.5- 6.4 is not
very acidic, and no more acidic than rain water, which has a normal pH range from 4.5 to
8.5. Biogas experiments show the possibility of utilization of slurry with high dry matter
content in biogas production.

Keywords: new technology, slurry acidification technology, ammonia emission,
environment protection, biogas production

Introduction

Ammonia in the gaseous state is a natural part of the nitrogen
cycle in nature, but excessive concentration harms plants and
lowers water and air quality. In the lowest atmosphere, the

Streszczenie: Wyniki badar wskazujg na rosngce stezenie amoniaku w powietrzu
i koniecznos$¢ podjecia pracy nad zmiang tej sytuacji przy zastosowaniu réznych roz-
wigzan. University of Maryland (USA) podjat sie badania globalnych stezeri amoniaku
w powietrzu nad najbardziej produktywnymi regionami rolniczymi na Swiecie. Zakwa-
szanie gnojowicy zwierzecej okazato sie skutecznym rozwigzaniem minimalizujgcym
emisje NH, w gospodarstwie, podczas przechowywania i po zastosowaniu doglebowym,
a takze zwiekszajgcym wartos¢ nawozowa gnojowicy bez negatywnego wptywu na inne
emisje gazowe. Rozwigzanie to jest powszechnie stosowane w Danii, a jego skutecznos¢
w zakresie minimalizacji emisji NH, zostata udokumentowana w niektdrych badaniach.
Technologia zakwaszania gnojowicy daje wiele korzysci z punktu widzenia nawoze-
nia gleby, a takze ograniczenia emisji amoniaku. Zakwaszenie ograniczyto emisje NH,
z magazynowanej gnojowicy do mniej niz 10% emisji z gnojowicy nieoczyszczonej,
a emisja NH, z gnojowicy stosowanej na polu zostata zmniejszona o 67%. Oczywiscie
wymaga to zapewnienia procedur bezpieczeristwa, aby unikna¢ bezposredniego kon-
taktu pracownikéw rolnych ze szkodliwym dziataniem kwasu. Ograniczenie strat azotu
z rolnictwa ma kluczowe znaczenie dla ograniczenia eutrofizacji Morza Bafttyckiego.
Wiekszos¢ eutrofizacji przenoszonej drogq powietrzng do Morza Battyckiego pochodzi
z emisji amoniaku, a w BSR prawie wszystkie emisje amoniaku pochodzg z oborni-
ka zwierzecego. Roczna depozycja azotu amonowego w Morzu Baftyckim wzrastata
w ostatnich latach i byta wieksza w 2012 r. niz w 1995 r. Podczas gdy emisje w niekto-
rych krajach nieznacznie spadajg, Battycki Plan Dziatania HELCOM zakfada redukcje
0 178 000 ton azotu rocznie do Morza Baftyckiego oraz zrewidowany protokof z Géte-
borga (2012) wzywa do ambitnych redukcji emisji amoniaku ze wszystkich krajéw BSR.
Zakwaszenie gnojowicy wpfywa rowniez pozytywnie na skutecznos¢ separacji gnojowicy
ciafo state/ciecz; DM jest wyzszy, N nizszy, a P wyzszy we frakcji stafej. Potaczona ob-
rébka powinna skutecznie zapobiega¢ emisjom gazéw, zwieksza¢ wartos¢ nawozowg
gnojowicy oraz obniza¢ koszty transportu i energii. Poziom pH 5,5-6,4 nie jest bardzo
kwasny i nie bardziej kwasny niz woda deszczowa, ktéra ma normalny zakres pH od 4,5
do 8,5. Doswiadczenia biogazowe wskazujg na mozliwos¢ wykorzystania gnojowicy
o wysokiej zawartosci suchej masy do produkcji biogazu.

Stowa kluczowe: nowa technologia, technologia zakwaszania gnojowicy, emisja
amoniaku, ochrona srodowiska, produkcja biogazu

troposphere, ammonia reacts with nitric and sulfuric acids
to form nitric-containing particles, adding to the air pollution.
Researchers from University of Maryland (USA) undertook the
first long-term study of global ammonia concentrations in the air
over the four most productive agricultural regions in the world.
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They used data from NASA's Atmospheric Infrared Sounder
(AIRS) satellite. Their analysis shows that between 2002 and
2016, ammonia concentrations over agricultural regions in the
USA, Europe, China and India continued to grow. This, in turn,
translates into ever-deeper water and air quality in these areas.
Despite the differences between the different areas, the main
factors influencing the increase in ammonia are according to
researchers: the use of fertilizers, slurry matter of farm animals,
changes in the composition of the atmosphere and warming of
the soil, which retain less ammonia. The study was published
in March 2017 in "Geophysical Research Letters". Ammonia can
also sink back into the ground and into lakes, rivers and oceans,
where it contributes to the flowering of harmful algae and the
formation of so-called dead zones with a very low oxygen
content. Taking into account four studied regions of the world,
the smallest increase in ammonia concentrations in the air was
recorded in Europe. According to the researchers, we are partially
owing to the regulations limiting the use of ammonia fertilizers
and there are better methods of livestock waste disposal.
However, the main factor was probably - as in the United States -
the reduction of the so-called acid rain which previously removed
ammonia from the atmosphere. Slurry acidification can be
explained as equilibrium between the water bound ammonium
(NH,,) and the volatile ammonia (NH,) is moved towards
ammonium by adding acid to the slurry. Normally, concentrated
sulfuric acid is used, and the costs of the acid in many cases
outweighed by savings on purchase of S fertiliser. The nitrogen
that is captured via avoided ammonia evaporation is turned into
savings on purchase of N fertiliser, or in higher crop yields. Slurry
acidification also has a considerable climate effect by increasing
the carbon sequestration in soil. Reducing the loss of nitrogen
from agriculture is crucial to reducing eutrophication of the Baltic
Sea. Most of the airborne eutrophication to the Baltic Sea comes
from ammonia emissions, and in the BSR almost all ammonia

ITC

z1 ¥ _M

emissions are from livestock manure. Annual deposition of
ammonia nitrogen to the Baltic Sea has been increasing during
the recent years and was greater in 2012 than in 1995. While
emissions are decreasing slightly in some countries, HELCOM
Baltic Sea Action Plan calls for a reduction of 118.000 tonnes of
nitrogen annually to the Baltic Sea, and the Revised Gothenburg
Protocol (2012) calls for ambitious reductions in ammonia
emissions from all BSR countries. Slurry acidification also affects
solid/liquid slurry separation efficiency positively; DM is higher,
N lower and P higher in the solid fraction. A combined treatment
should efficiently prevent gaseous emissions, increase fertilizer
value of slurry and reduce transport and energy costs.

Development of slurry acidification technology

Technical report concerning feasibility studies for pilot
installations of Interreg SAT's activity was provided by Institute
of Technology and Life Sciences in Falenty Branch in Warsaw. In
application form “in storage” system was planned to be utilized
in Polish conditions. In the project there are involved all Baltic
countries: Sweden, Denmark, Finland, Germany, Poland, Estonia,
Lithuania and Latvia. Also, Russia and Belarus are involved as
cooperating members of the project. ITP has three experimental
farms located at a distance of about 300 km one from the other.
In each of them, there were the farms having the barns with
approximately about 180 cows in each site. Experimental farm
in Falenty has chemical laboratory, which can provide sample
tests taken from acidification experiments. This situation made
a decision to plan two concrete tanks of approximately 12.5 m?
each to provide two different experiments: slurry acidification
research and concrete tests concerning influence of harmful
substances on the construction material itself. Acidification
of animal slurry has proved to be an efficient solution to
minimize NH, emissions in-house, during storage, and after soil

pH 7

ZzSK

Fig. 1. Experimental pumping of fresh slurry to acidification tank
Source: Interreg 2017

ITC - dosing pump with pH meter; ZzSK - container with acid; M — mixer; PMiP - pump; ZT - three way valve; ZGprzZ - tank with fresh slurry;
ZGpoZ - tank with acidified slurry; RB — discharge pipe
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application, as well as to increase the fertilizer value of slurry,
without negative impacts on other gaseous emissions.

Figure 1 shows two concrete tanks staying side by side, one
is for fresh slurry and the other for acidified slurry. These two
concrete tanks are equipped in one mixer and one pump, which
can be moved very easily from one tank to the other, depending
on the requirements. Fresh slurry from the right tank is pumped
to the left tank, where acidification occurs. Acidification process
is controlled by pH meter. When process is completed, acidified
slurry is taken by a tanker using discharge pipe RB.

Analysis of different storage tanks and acidification systems
was provided. Also, the economic analysis concerning possible
usage of acidified slurry on different crops as corn, wheat, grass
etc. was carried out. Costs of energy as electricity, gas, petrol
etc. were taken into consideration. Technical documentation
of two concrete tanks was elaborated. To provide acidification
process in the mentioned two tanks, a special automated
system was elaborated. The main elements of the discussed
system are: pump, mixer, pH meter, temperature meter. When
slurry achieves a proper pH value then it is pumped to the tanker
with trailing hoses, which will spread the acidified slurry on
the field plots to provide farther experiments. After analysis of
different “in storage” systems present on Danish market, there
was chosen one of the systems, which can be suitable for the
Polish animal herd sizes and possibility of safe acid delivery
on the farm, where acidification process will be provided. This
system contains the following main elements: the main frame
with power transmission taken from PTO of the tractor, slurry
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mixer, acid pump, which delivers acid from the truck with acid to
the area of slurry mixer activity, pH meter, which can check when
proper PH level of slurry is achieved.

Biogas experiment concerning slurry fermentation
with high dry matter content

Figure 2 shows a schematic diagram of the device, which
allows to examine the individual elements of the technological
process that determines the fermentation, and allows to
conduct substrate fermentation studies, determine their
physical and chemical characteristics, and further determine
the characteristics of the fermentation process, the quality and
quantity of obtained biogas and quality of digestive residues.
The question of constructing a station for the production of
biogas, mainly from the substrate in the form of mixture of
manure, organic waste and vegetable matter was presented.
The test bed according to the embodiment shown on figure
2 has a substrate fermentation vessel 1, cooperating with the
pre-fermentation tank 2 and the final fermentation tank 3. The
substrate fermentation tank, the pre-fermentation tank and the
final fermentation tank are equipped with an insulating protective
layer 5 heated by heating mantle 4. The biogas produced in these
tanks is transported via lines 2 to biogas tank 24 and then to
the cogeneration unit 30. During transportation to the reservoir
24, the biogas is subjected to dehydration in the trap 25 and
desulphurization in the desulphurizer 26.

23 296

238 1

17 \14\15

16/22/12/ 13 \19 13

=

Fig. 2. Scheme of a stand for biogas recovery from substrates up to 12% of dry matter content

1 - substrate flushing tank; 2 - pre-fermented tank for rinsed organic matter; 3 - tank for final organic matter fermentation; 4 - overflow tank; 5 - external thermal insulation;

6 - tank cover; 7 - biogas feeding pipe; 8 - drain hose for rinsed organic matter; 9 - shut-off valve; 10 - tank cover; 11 - tank cover; 12 - pump; 13 - mixing pump; 14 - siphon fun-
nel; 15 - suction-discharge pump; 16 - drain-mixing pipeline; 17 - drain-mixing pipeline; 18 — tank cover; 19 - mixing pump; 20 - bath; 21 - drain pipe; 22 - liquid organic drainage
valves; 23 - biogas discharge line; 24 - biogas tank; 25 - biogas trap; 26 - biogas desulphurization; 27 - flame breaker; 28 - biogas counter; 29 - thermometer set; 30 - cogenera-
tion unit; 31 - safety valves; 32 - biogas pressure indicators; 33 - thermometer set; 34 - biogas sampling valves; 35 - openwork basket for solid substrate; 36 - transport pipeline

for rinsed organic matter; 38 - sampling slots from chambers; 39 - filler insert; 40 - liquid level indicator (Romaniuk et al., 2013)

14 rolish Technical Review No. 1/2023



Test results concerning fermentation process using slurry
with high dry matter content

Average evaluation process parameters of fermentation
mixtures tested at substrates’ dry matter content equal to 10%
are presented in table 1.

Table 1. Average evaluation process parameters of fermentation mixtures tested at substrates’ dry matter content equal to 10% (Myczko et al., 2015)

;::::f:rs 0s PC(OSWD) | ST(OSWD) | OPZPE | PC(OP WD) | ST (OP WD) opP PC (OPWD) | ST(OPWD) | .0 .
o';fermenta- ZPE 15/15 ZPE 15/15 ZPE 15/15 15/15 ZPE 15/15 ZPE 15/15 ZPE 15/15 ZPE 15/15 ZPE 15/15 T
tion mixture sample 10% | sample 10% | sample 10% | sample 10% | sample 10% | sample 10% | sample 10% | sample 10% | sample 10%

pH-H,0 7,28 +0,07 7,32+0,07 7,31 +0,07 7,16 +0,07 7,20 +0,07 7,20 +0,07 6,94 +0,07 6,95 +0,08 6,94 +0,07 | 7,02 0,07

initial
TEMP. COM-
PENSATION 28,2°C 26,1°C 26,9°C 25,6°C 27,8°C 25,1°C 24,6°C 26,8°C 26,1°C 31,1°C
in lab. temp.:

20,5°C

Dissolved

oxygen 0,18 [mg/I] 0,02 [mg/I] 0,06 [mg/I] 0,11 [mg/1] 0,02 [mg/1] 0,09 [mg/I] 0,13 [mg/I] 0,02 [mg/I] 0,08 [mg/I] | 0,02 [mg/l]

0,*
Alkaline buf-
fer potential 4,16 4,68 294 4,31 4,53 312 4,33 4,14 2,06 0,08
LKT/OWN*

Loading 4,54% dev 2,60% dev 3,567% dev 4,51% dev 2,53% dev 3,47% dev 4,20% dev 2,49% dev 3,34% dev | 2,68% dev
of the fer- 0,14 +0,05 +0,07 +0,14 0,05 0,10 +0,13 +0,05 +0,07 +0,04
mentation

mixture with | 68,93%dm | 69,51%dm | 67,86% dm | 68,95%dm | 69,57%dm | 68,71%dm | 69,13%dm | 67,47%dm | 69,39% dm | 67,61% dm
dry organic 2,07 2,08 +2,04 +2,07 +2,09 +2,06 2,05 12,02 2,08 19
mass
Number of
fermentation 52 4 54 52 56 56 4 58 14
days
Biogas yield | 62,49 +503 | 44,77 +358 | 17,20+1,38 | 66,90 +535 | 46,06 +3,68 | 29,84 +2,39 | 56,79 +4,54 | 20,44 +1,64 | 28,34+227 | 0,88 +0,07
SPFM**
Ni/kg dev NI/kg dev Ni/kg dev Ni/kg dev Ni/kg dev Ni/kg dev NI/kg dev NI/kg dev Ni/kg dev Ni/kg dev
Content CH, 53,6% 46,8% 51,3% 55,1% 48,8% 50,5% 50,7% 43,6% 50,3% 51,6%
NH, 23,6 ppm 12,3ppm 20,2% 18,4 ppm 18,5ppm 12,2ppm 8,7 ppm 4,7 ppm 4,0 ppm 2,56 ppm
H,S 128 ppm 113ppm 22ppm 216 ppm 125 ppm 24 ppm 34 ppm 30 ppm 22 ppm 9 ppm

* Results of dissolved oxygen and alkaline buffer potential were obtained by the method beyond the scope of accreditation

** The result of the biogas yield is the net amount of gas from the test sample, the result of biogas yield from the inoculum is given for orientation

Control test KO - Inoculate methane fermentation bacteria. Lab conditions: temp. of 21.6-22.5°C, moisture. 38.9-41.6%, pressure: 1007.0-1013.0 hPa; Total drying time: 60

hours, total roasting time: 10 hours

Influence of slurry acidification on the chosen materials

To study an effect of the influence of acidic slurry on produced
standard concrete samples measuring 15x15x15 ¢cm, made from
two grades of concrete C25/30 and 30/37 in an amount of 66
pieces, was carried out. As a medium, there was taken aggressive
slurry acidified to a pH of 5.5. All samples after construction by

the company Hydrobudowa were subjected to a process of care
and maturation for a period of 28 days under the conditions
specified in the standard. Then the samples were placed in an
acidified slurry, normal slurry and water. Time storage of the
samples in different media was set at 6 months, 12 month and
18 month. The samples will be subjected to the strength tests
of concrete and, selectively, to microscopic examination of
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SEM. The endurance test shall be a subject of three samples,
of which the average value is calculated. The reference point is
obtained compressive strength of concrete samples after 28
days of ripening and comparison with the results of the strength
tests and microscopic one, conducted on the samples stored in
various media for different periods of time. For laboratory tests
on the effects of acidic slurry on reinforcing steel, prepared in the
laboratory Hydrobudowa, the samples of concrete with embedded
reinforcement were used. In the samples with dimensions 4x4x16
cm of amount 33 pieces there is placed a rod of diameter 6 mm,
protected by a concrete layer with a thickness of 2 mm, 7 mm
and 17 mm. The samples were placed in the media: acidified
slurry, normal slurry and water. The samples will be kept for a
period of 6 months, 12 months and 18 months. The measure
of the impact of the corrosive action of acidic slurry will be the
toughness of the samples on strength when bending. The survey
will be carried out on a strength testing machine. The samples
will be also a subject to macroscopic evaluation. The reference
point will be the reaching of breaking strength of the concrete
samples after 28 days of ripening and macroscopic evaluation of
steel reinforcement. The results will be compared with the results
from the research samples stored in different media for different
periods of time.

Acidification of slurry is spontaneously changed, therefore,
the monitoring of the level of acidity of pH and temperature was
introduced.

Development of market equipment involved
in slurry acidification

Mobile acidification equipment could be suitable for
acidifying the slurry in storage system during mixing just before
spreading. Such equipment could be invested by the farmer.
Mobile equipment implies that the cost can be shared if the
same equipment is used on several farms. The service could also
be hired from a contractor, under the conditions that there is a
contractor in the neighborhood providing this service.

Figure 3 shows the equipment, which will be delivered by
ORUM Co. from Denmark.

Fig. 3. Orum Semden'’s “in storage” acidification system at work (farm in Denmark)
Source: ORUM Co promotion material 2017

The described professional equipment can have a big
influence on farmers' interest in large size of animal herds in
Poland.

Just to explain why ammonia evaporation does not exist, it
can be explained by drawing the following equilibrium in slurry
between ammonium salt and ammonia gas:

NH,, + OH < NH, + H,0

At pH = 6.4 all mineralized N is found as ammonium, and no
evaporation takes place.

In Denmark, the slurry should after lowering the pH <6 be
spread within 24 hours according to the rules. As the spreading
season lasts for longer time, this could mean a period of several
weeks per year. Economical calculations are needed to compare
which solution is most profitable for individual farms. When
hiring the service of acidification, the technology will be available
also for smaller farms. Also, if surplus storage volume is needed
because of foaming when adding acid, may make the alternative
non-profitable compared to the other two alternatives.

Description of processes when adding sulphuric acid to slurry
is presented below:

NH_(ammonia) + H+= NH, (ammonium)
NH,= gas — may evaporate NH, = salt — does not evaporate)
H,SO0, (sulphuric acid) = Hydrogen - Sulphur-Oxygen = Sustainable

The concept of reducing slurry pH to get lower nitrogen
losses to the air relies on the equilibrium between NH, and NH,,
what is presented in figure 4.
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Fig. 4. Effect of slurry pH on its relative content of NH,, (A) and H,S (B)
Source: David Fangueiro 2015

Conclusions

Acidification reduces NH, emission from pig houses by 70%
compared with the standard housing treatment. Little loss was
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observed from the stored slurry, and the NH, emission from
the applied slurry was reduced by 67%. In consequence, a 43%
(S.E. 27%) increase in mineral fertilizer equivalent (MFE) was
measured in the field studies. The slurry acidification system is
the approved Best Available Technology (BAT) in Denmark. The
pH level of 5.5- 6.4 is not very acidic, and no more acidic than rain
water, which has a normal pH range from 4.5 to 8.5.

Slurry acidification technology gives many advantages
from the point of view of soil fertilization and also the limiting
of ammonia emission. Of course it requires providing the safety
procedures to avoid a direct contact of farm workers with the
harmful activity of the acid. But in the case of good acidification
technology, which does not allow having a direct contact either in
the storage area or in the field with the acid, this job is rather safe
while fulfilling the procedures.

Besides it, the discussed acidification impacts positively
on other slurry treatments such as solid - liquid separation or
composting; upon the use of a non-sulphur containing additive,
it may also impact positively on biogas production. Nevertheless,
the acidification of slurry might induce higher losses by leaching,
due to solubilisation of mineral elements.

Acidification of animal slurry has proved to be an efficient
solution to minimize NH, emissions in-house, during storage, and
after soil application, as well as to increase the fertilizer value of
slurry, without negative impacts on other gaseous emissions.
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PRESERVATIVES IN FRUIT JAMS

KONSERWANTY W DZEMACH OWOCOWYCH

Summary: The modern human diet is the subject of research and interest for a
large group of specialists. The unlimited capabilities of synthesising new chemical
substances and the far-reaching changes in legislation create a space for expanding the
list of permissible food additives. Despite the research conducted on new substances,
the consumers are afraid that not all additives are sufficiently safe. This is frequently due
to lack of access to objective and scientifically-verified information. The most concern
is caused by the use of multiple additives in the same food product, which increases the
risk of their accumulation in the human body. The objective of this paper is to discuss
preservatives added to jams. It involves a discussion of the technological process and
indicates the moment that a given preservative is added, showing photographs and
findings from an experiment conducted on a single type of jam. The experiment was
conducted under domestic conditions.

Keywords: jam, experiment, food additives, technology, consumer

Introduction

The use of additive substances with food in Poland is gov-
erned by the Regulations of the Minister of Health [1]. Food
additives have been divided into five groups according to their
technological function. The first group includes substances
which keep food from spoiling (preservatives, antioxidants). The
second group comprises sensory compounds (aromas, colour-
ings). The third group consists of the additives that affect the
product's structure (thickening and gelling agents). The fourth
group facilitates food production (enzymes). The last, fifth group,
covers enriching, functional and bioactive substances (vitamins
and probiotics) [2].

Jam production technology

Jams intended for consumption serve as tasty additions
to meals and are used as an ingredient by the confectionery
industry. The ancillary substances are sugar and food acid,
which are added to ensure the appropriate gelling conditions.
Also, citric acid is typically used. The gelling agents used include
pectins with an average gelling speed. The first stage involves
cooking the product, which is carried out in vacuum evaporators.

Streszczenie: Dieta wspofczesnego cztowieka to przedmiot badar i zainteresowania
duzej grupy specjalistéw. Nieograniczone mozliwosci syntezy nowych substancji
chemicznych i daleko idgce zmiany w ustawodawstwie dajg pole do rozszerzania listy
dopuszczalnych dodatkow do zywnosci. Pomimo badan nad nowymi substancjami
istnieje obawa konsumencka, Ze nie wszystkie dodatki do Zywnosci sa wystarczajaco
bezpieczne. Jest to czesto wynikiem braku obiektywnych i potwierdzonych naukowo
informacji. Najwiecej obaw budzi stosowanie wielu dodatkéw w jednym produkcie
spoZywczym, a to zwieksza ryzyko ich kumulacji w organizmie cztowieka. ZatoZzeniem
artykutu jest przyblizenie jakie substancje konserwujgce pojawiajg sie w dzemach.
Przedstawienie procesu technologicznego i wskazanie momentu kiedy dana substancja
konserwujaca jest dodawana oraz przedstawienie zdje¢ i wnioskéw z doswiadczenia
Jakiemu poddano jeden rodzaj dzemu. Doswiadczenie to wykonano w warunkach
domowych.

Stowa kluczowe: dzem, doswiadczenie, dodatki spozywcze, technologia, konsument

The preliminary actions may differ depending on the raw material
used. If fresh or pasteurised fruit is used, sugar syrup is first
produced in the evaporator and the fruits are added afterwards.
The second stage of cooking takes around 20 to 25 minutes
and involves saturating fruits with sugar. This is conducted in a
vacuum of 0.8—0.9 atmandthetemperatureinside the evaporator
should be 60-65°C. Towards the end of the cooking process, the
jam is heated to 95-100°C, while the negative pressure in the
evaporator is gradually decreased. Then, the product is held at
the mentioned temperature for around 5 minutes for sterilisation
purposes. The third stage of cooking consists of adding a gelling
agent, as well as potential deacidification and preservation. While
the gelling agent is being added, the jam must be continuously
stirred. After the extract reaches the required level of gelling, a
solution of citric acid is added and, after being stirred for a short
time, the product is bottled immediately. It is very important to
observe the specified jam cooking temperatures after adding
pectins, because each time the range is exceeded by 10%, the
gel forming ability of pectins drops by 15-20%. The jams are then
placed and sealed in boiled and dried packaging where they are
pasteurised. Pasteurisation is performed at 85°C for 5 minutes.
After leaving the pasteuriser, the product should not be warmer
than 40°C
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Popular preservative food additives

Food additives are used in the production process of jam.
These are defined as substances not normally consumed as
food and not typically being food ingredients, but used during
production for technological purposes. The FAO/WHO Expert
Committee on Food Additives determined the acceptable daily
intakes (ADI) for those substances. This value is weighed in
mg x kg™ of human body weight and means the overall amount
of substances that can be taken in by the human body from
all sources during the day without causing harm. The most
popular additives are preservatives and antioxidants. Two main
groups of preservatives are used to preserve foods and these
are classified according to the methods of obtaining them, i.e.:
antiseptics, which are simple compounds that may have their
equivalents in nature and antibiotics, which are compounds
produced by microbes. The addition of acids to food products
is aimed at modifying their flavour and preventing the growth
of bacterial flora [3]. Acids and acidity regulators can be added
to food products in accordance with the quantum satis principle
(in Latin: as much as needed, the amount which is enough). This
means that a given substance is used in the lowest amount
necessary to achieve the appropriate technological effect, as
per the good manufacturing practice prepared as a part of the
FAO/WHO Codex Alimentarius. Lactic acid E-270 — prevents
the growth of microbes, citric acid E-330 — facilitates the gelling
of pectins, sodium sorbate E-201 — prevents fungal growth,
but is not effective against bacteria, potassium sorbate E-202
— a pH-dependent preservative, starch syrup — obtained from
starch hydrolysis to glucose and by-products, guar gum E-412
— used to increase the stickiness of the food product, sucrose
— obtained from sugar beets or sugar cane using industrial
treatment processes [4]..

Experiment with strawberry jam

To determine whether preservatives affect fruit preserves,
three 280 g jars of strawberry jam were purchased. A spoonful
of each jam was then placed in three separate test tubes. Two
of these remained open and one was sealed. The samples
were stored in a household pantry in a temperature that did not
exceed 10°C for a period of seven days. Sugar-free organic jam
was placed in the sealed test tube number 1. On tasting, the
product had a slightly sour flavour, a not-too-firm consistency,
dark colour and visible pieces of fruits. It was made with 35g
of fruit per 100g of the product, with added lemon juice made
from concentrate. Sample 2, as open, contained jam with added
sucrose. It was made of 35g of fruit per 100g of the product. In
addition, the ingredients include guar gum, gelling agent, citric
acid and sugar. This jam was very sweet, had a pleasant smell,
it did not contain any pieces of fruits, it had a firm consistency
and the colour of a fresh ripe strawberry. The last test tube
contained sample 3, which was a low-sugar jam made of 369 of
fruit per 100g of the product. Pectins and lemon juice were used
as additives. The product had a uniform texture with the colour

of a highly ripe strawberry and a pleasant smell, moderately
sweet. The samples were observed for seven days. The pantry
used in the experiment is located in a cellared building with
a constant temperature and has no access to sunlight. The

Sample 1. Juice formed at the bottom and the jam itself acquired a watery consistency

Sample 2. The jam became stuck to the bottom of the jar and acquired a slightly bitter
smell

Sample 3. The jam became stuck to the bottom of the jar and changed its colour to
dark brown
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described conditions reduced the pace of changes occurring
within the products. The first sample to deteriorate — as early
as on the third day of the experiment — was sample 1, which
had no added preservatives. The other two samples remained
intact for seven days, but their consistency and colour would not
attract a potential customer. The experiment has demonstrated
that preservatives do have an influence on product lifetime, but
this is not without consequence to our health.

Summary

To conclude, we should pose the question whether food
additives are indeed harmful to human health. Not long ago, we
used to store food in herbs or salt to prevent bacterial growth,
or in dark cellars, protected from light. Dried and long-fried
fruits could be found in every household pantry. Meanwhile,
civilisational progress necessitated the use of preservatives.
Manufacturers are not eager to produce foods with short expiry
dates or shelf life. Chemical substances have been identified
that are better and more effective than traditional methods of
preserving food products, while improving their quality and
attractiveness. Processing allows us to keep food products
available regardless of their growth season. Frozen fruits are
one example. Processing increases a product’'s shelf life. It
also improves product safety when e.g. high temperatures are
used to eliminate harmful bacteria. Organic food advocates
constantly struggle with the manufacturers of foods containing
chemical preservatives. However, the latter frequently make
the claim that natural origin is no guarantee that food is not

harmful. For instance, it can be polluted with pesticides. The
most common ailments and disorders caused by excessive
consumption of various food additives include gastric problems,
food allergies, and deficiencies of important nutrients, problems
with their digestion and absorption, diabetes and many others.
As the experiment shows, preservatives serve their purpose well,
but only under specific conditions. If we open a jar of jam and
leave it on the shelf next to some baked goods, in a few days
the bacteria will begin to grow inside regardless of the fact that
the product’s expiry date is two years. The product was opened
and exposed to all kinds of external factors. No preservative is
enough to guarantee that a product is healthy.
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THE 29™ EDITION OF PLEBISCITE
FOR THE TITLE OF GOLDEN ENGINEER

29 EDYCJA PLEBISCYTU O TYTUL ZtOTEGO INZYNIERA

— The solemn summing up of the
XXIX* edition of the plebiscite for the
title of Golden Engineer was the meeting
of the people who have the feet firmly
fixed on the ground, the people who have
occurred to be very necessary at difficult
time, especially those wise who should
be distinguished — Roman Czajarek, the
leading journalist, Honorary Golden
Engineer PT, engineer, MSc, graduate
of Szczecin University of Technology
stated.

Mr R. Czejarek reminded that the
mentioned event, as being organized by
157 year old Technical Review, was con-
nected this year with the celebration of the International Day of
Engineer for the Sustainable Development, being called the In-
ternational Day of Engineer.

The ceremony which was traditionally held at Warsaw House
of Technician (3.03.2023) was opened by Ewa Mankiewicz-
Cudny, the President of the Federation of Engineering Associa-
tions of the Chief Technical Organization (NOT). She informed
that this year, the celebration of the International Day of Engineer
for the Sustainable Development, organized under the motto:
“Engineering Innovations for the more active world" was com-
menced by unveiling the monument (March, 2, 2023 in Warsaw)
of Piotr Stanistaw Drzewiecki, Eng, the creator of the associative
movement of engineers, constructor of the House of Technology
(in Polish: Dom Technika, WDT) built in 1905, the outstanding
engineer, the first President of Warsaw after regaining the inde-
pendent own state in 1918.

The President of FSNT-NOT greeted all participants of the
ceremony, including the special guests: Andrzej Dera, the secre-
tary of the state at the Chancellery of the President of the Repub-
lic of Poland and Wojciech Murdzek, the secretary of the state
at the Ministry of Education and Sciences and the partners, and

the persons, representing the patrons of the discussed event, to-
gether with whom the International Days of Engineer (IDE) are or-
ganized: Prof. Dr hab. Teofil Jesionowski, Eng. — the Chairman of
the Conference of Rectors of Polish Universities of Technology,
Rector of Poznan University of Technology; Prof. Jerzy Barglik,
the President of Engineering Academy in Poland; Prof. Dr hab.
Michat Kleiber, Eng., the President of Polish Committee of UNES-
CO. The President Ewa Mankiewicz-Cudny reminded that the
UNESCO was the patron of IDE which was established in 2019.
The guests of the International Day of Engineer were as fol-
lows: prof. Dr hab. Krzysztof Zaremba, Eng, Rector of Warsaw
University of Technology; prof. Dr hab. Jan Szmidt, Eng, Honor-
ary Chairman of the Conference of Rectors of Polish Academic
Schools, “Diamond Engineer of PT (“Technical Review"); Prof. Dr
hab. Maciej Zylicz, the President of Foundation in Favour of Pol-
ish Science; Prof. Dr hab. Marcin Palys, the Chairman of the Main
Council of Science and Higher Education; Prof. Dr hab. Bogustaw
Smalski, Eng, the Chairman of the Committee of Electronics and
Telecommunication of PAN; Marek Ktoczko, the President of Pol-
ish Economic Chamber; Stefan Kamiriski, the President of Pol-
ish Economic Chamber of Electronics and Telecommunication;
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Polish celebration of the International Day of Engineer gathered many participants

Prof. Dr hab. Stawomir Cieslik, Eng, the President of the Associa-
tion of Polish Electric Engineers; Prof. Dr hab. Maria Kaszyriska,
the Chairwoman of Polish Association of Construction Engi-
neers and technicians; Eng. Jerzy Klimczak, MSc, the President
of the Association of Engineers and Technicians of Chemical
Industry; Vice-Presidents of FSNT-NOT: Stefan Goéralczyk and
Kamil Wojcik; Jerzy Rozek, the President of 118 years-old WDT,
Martyna Jachimowicz, the editor-in-chief of Technical Review
(Polish: Przeglad Techniczny); the Management of the Publish-
ing House of SIGMA-NOT; the President Magdalena Borek-Daruk
and Vice-President Anna Rybacka-Dybcio.

HIGHLIGHTING THE ROLE OF ENGINEERS

— It is only four years when the International Organiza-
tion of Engineering Organizations together with UNESCO has
celebrated the International Day of
Engineer for the Sustainable Develop-
ment whereas already 29 years ago,
the "Technical Review” stated that
during the system transformations,
the engineers were somewhat left
behind.... We do not need, however, to
convince anybody that they played the
important role; they are playing it now

L2 20
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and will play it in the future all over

— Today, many specialists,
social activists consider that to do
in order to limit the negative con-
sequences of bad or inappropriate
application of many things. Each
thing may be used for the good of
man or his harm. It is not depen-
dent on the creator of this thing but
on every individual man as well as
on values which we believe in. Are
we able to limit ourselves? The
moment came to think about it;
the engineers are doing their best
to make their work serve the good
and could reverse the unfavourable
phenomena, accompanying our
development since the times of the
successive industrial revolutions.

I do not need to convince the participants of this meeting about
the role of engineers, but | would like their achievements to be
also appreciated as it is in the case of artists, writers and painters.
A beautiful picture is signed but who constructed a beautiful bridge
of our building? Let’s take care of our creators, let the creators of
engineering to be found in the history, let their achievements be
signed i.e. known. Polish engineers have the huge achievements
and have contributed to the world progress, for example Pawet
Baran, co-creator of Internet or Mieczystaw Bekker, the creator of
moon vehicle.

We should also help the young people, let them chose the pro-
fession of engineer which is creative and giving a lot of possibili-
ties.

Our patron is Stanistaw Staszic who said that idea or con-
cept is a “fancy of human mind until it is employed in practice”.

Marszatok
olowed ztwa Mizowiciieso

Wengawa, 3 marea 123 mkn

the world. It is true not only in aspect
of constructing, designing, produc-
ing, ecology and also in social as-
pect as engineering “went thorough”
our lives. We recognised, therefore,
that engineers deserve to have their
own holiday. We decided it will be the
day of the ceremony of summing up
the Plebiscite for the title of “Golden
Engineer” — Ewa Marnkiewicz-Cudny
said in her inauguration speech.

The letters sent by Andrzej Duda, the President of the Republic of Poland,
and by Adam Struzik, the Marshall of the Mazovian Voivodeship
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During the ceremony, the Minister Andrzej Dera handed the state distinctions
to Ewa Marikiewicz-Cudny, the President of FSNT-NOIT
and Prof. Dr hab. Adam Wisniewski, Eng, the former secretary general
of the Academy of Engineering in Poland

The engineers try to do it as, according to the Staszic motto, “be
useful for the nation”. But when Staszic was saying his words, Po-
land did not exist. Today we have our country independent. All our
laureates are useful for the nation" — the President of FSNT-NOT
stressed.

Then, the Minister Andrzej Dera, the secretary of the State
at the Chancellery of the President of the Republic of Poland,
read out the letter of the President, directed to the participants
of the ceremony. The successive point of the program included
the state distinctions. It was led by Robert Broszkowski from the
Bureau of Distinctions and Appointments of the Office of the
President of Poland; the awards were handed by Andrzej Dera.
Ewa Marikiewicz-Cudny, the President of FSNT-NOT since 2002,
the editor-in-chief of the “Technical Review" in the years 1989-
2021, was honoured with the Commander’s Cross of the Order
of Polonia Restituta for the outstanding merits in promoting and
popularization of Polish technical idea and for the contribution to
the development of innovativeness of Polish economy. Prof. Dr
hab. Adam Wisniewski, Eng., the former secretary general of
the Academy of Engineering in Poland was decorated with the
Officer's Cross of the Order of Polonia Restituta for the outstand-
ing merits for development of mechanical engineering, for the
achievements in the scientific-research and didactic activity and
popularization of Polish scientific thought all over the world. He
is a creator of the only Polish military patent utilized abroad: re-
active armour ERAWA (Explosive Reactive Armour Wisniewski
Adam) in 1986, tested in tanks T-72 and in 1992 — PT-91(today,
they are fighting at Ukraine).

Ewa Mankiewicz-Cudny expressed the words of gratitude to
the President for the awarded distinctions and to the Academy
of Engineering in Poland which applied for them. Then, Wiestaw
Kotodziejski, the President of the Mazovian Fund of Credit
Guarantees, read out the letter of the Marshall of the Mazovian
Voivodeship, Adam Struzik.

PRESENTATIONS

The series of the lectures was commenced by Dr hab. Mari-
usz Sochacki, Eng., Professor of Warsaw University of Technol-
ogy (PW), the Head of the Department of Technology of Micro-
systems and Electronic Materials at the Microelectronics and
Optoelectronics Institute of Warsaw University of Technology.
He presented the lecture “Contribution of Polish creators of engi-
neering to the sustainable development. Modern semiconductor
technologies — optimization of electric energy utilization”.

The lectured paid attention to the contemporary social chal-
lenges that is, the sustainable development and the increasing
demands concerning the systems of processing with a high
efficiency. The key role will be played by power electronics, the
driving force of which is motorization industry. The heart of the
electric car is the power electronics converter, constructed from
the electronic components, utilizing silicon carbide (SiC) or gal
nitride (GaN).

Prof. Dr hab. Piotr Wolariski, Eng, from Institute of Heat Engi-
neering, Faculty of Power and Aeronautical Engineering of War-
saw University of Technology (PW), tukasiewicz Research Newt-
work — Institute of Aviation, and the Honorary Chairman of the
Committee of Space and Satellite Studies of PAN (Polish Acad-

Politechnika
Warszawska

WKELAD POLSKICH TWORCOW TECHNIKI
W ZROWNOWAZONY ROZWO)
Nowoczesne technologie potprzewodnikowe ~

Optymalizacia wykorzystania energil elektryczne]

dr hab. ink. Mariusz Sochackl, prof. PW.
Kierownik Zakdadu Mikrosystemow i Materlaléw Flektronicznych
SomackiDpmacpt

INSTYTUT MIKROELEKTRONIKI | OPTOELEKTRONIKI -
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emy of Sciences) delivered a very interesting lecture: “Achieve-
ments of Polish Space Science”. He commenced from historical
outline of the contribution of Poles to the development of space
studies. Then he presented the examples of the contemporary
Polish achievement in the discussed domain, such as e.g. devel-
opment of module for feeding the camera CaSSIS (Colour and
Stereo Surface Imaging System) in the Centre of Space Stud-
ies of Pan which sent the first images of Mars planet surface in
20716.

THE LAUREATES TAKE THE FLOOR

The Laureates of the 29" edition of the Plebiscite for the title
of “Golden Engineer of Technical Review" received the diplomas
and statuettes from the hands of Ewa Mankiewicz-Cudny, Mar-
tyna Jachimowicz and Andrzej Dera and Wojciech Murdzek.

Prof. Dr hab. Teofil Jasionowski, Eng., the ,Diamond Engi-
neer” expressed the words of gratitude in behalf of the Laureates;
he wished them not only development in the field of engineering
but also humanism as all engineers are humanists, knowing bet-
ter or worse mathematics. If we want to control, compete and
create the strong economy, let's invest in education. The future
generations will be like the engineers’ education, so | address the
decision-makers to not forget about building the strong econ-
omy and strong engineering because the new generations are
our pride. As being a person who has to deal with the university,
| can say that the greatest pleasure for me is to open the doors
to the young peoples who want to study not easy disciple, i.e.
engineering sciences; they will be building the better future, so
let's make the good.

The distinctions of the "Honorary Golden Engineer” have
been handed over since the 10" edition to the persons who have
a diploma of engineer but they were successful in completely
different domains and are known from these “non-technical’
achievements. The mentioned title is also given to the persons
who do not have technical education but have contributed to the
development of engineering in the outstanding way.

Jan Krzysztof Ardanowski, this year's Laureate, after hav-
ing received the diploma, said that the future of the agriculture,
the domain being especially important for human nutrition and
solution of the problems, standing before our Globe, will be de-
termined by the scientific-research in the solutions which can be
introduced and implemented by the engineers. There are many
problems, but the domain of the engineers is a precision agricul-
ture, utilizing the satellite data and drones. Food production is
significantly affected by reasonable management of water what
can be helped by the hydro-engineers. We have also a lot to in
respect of bioengineering. We have good agriculture and let's try
to do our best as not to weaken it as the humanity needs food.

Aleksandra Bednarek, the youngest person, honoured with
this title, ended her short words of thanks with her favourite quo-
tation, coming from Patrick Stiskind, German writer and screen-
writer: “Aim at the Moon, because even if you don't strike a target,
you will be among the stars”.

During the couloirs meetings, she told me that her dream
is to reach the Crown of Oceans — the swimming equivalent of

The distinguished engineers of 2022:
Dr hab. Artur Jerzy Badyga, Eng,
Prof. of PW; Eng. Arkadiusz Kanigowski,
MSc, Eng. Pawet Kapusta,

MSc, Eng. Jarostaw Kuba,

MSc, and Eng Marek Stolarski MSc.

Silver engineers of 2022:
Prof. Dr hab. Anna Boczkowska,
Eng, Dr hab. Andrzej Katunin, Eng.,
Professor of Silesian Univ. of Technology,
Dr Bozydar Neroj, Eng,
Eng. Krzysztof Ozdarski, MSc,
Eng. Roman Weglicki, MSc,
Beata Wittman MSc (received by Alicja Walecka)

Golden Engineers of 2022:
Dr hab. Wtodzimierz Adamski, Eng,
Eng. Tomasz Debicki, MSc,

Dr Stawomir Jasinski, Eng.,
Eng. Andrzej Niechwiej, MSc,
Dr Adam Rylski, Eng,

Prof. Dr hab. Piotr Wolanski, Eng,
Eng. Lech Zak, MSc.

Honorary Golden Engineers of 2022:
Eng. Jan Krzysztof Ardanowski, MSc,
Eng. Aleksandra Bednarek, MSc,
Dr Robert Perkowski

Diamond Engineer of 2022:
Prof. Dr hab. Teofil Jesionowski, Eng.

___________________________________________________

Honorary Golden Engineers of 2022: Eng. Jan Krzysztof Ardanowski, MSc,
Eng. Aleksandra Bednarek, MSc, Dr Robert Perkowski
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the Crown of Earth, that is,
the conquest of 7 most im-
portant water passages in
long-distance swimming all
over the world. — Two-three
persons are swimming simul-
taneously at the comparable
rate, they are accompanied
by the boat so it is necessary
to be patient and wait for the
answer from the Federation,

dealing with the organization
The distinguished engineers of 2022: Dr hab. Artur Jerzy Badyga, Eng, Prof. of PW; Eng. Arkadiusz Kanigowski, MSc, of such passages via the La
Eng. Pawef Kapusta, MSc, Eng. Jarostaw Kuba, MSc, and Eng Marek Stolarski MSc. Manche Channel (CS&PF).

At the end of 2017, | was in-
formed that | could swim
in ... 2021. And on 21, July, |
crossed ca. 43 km during 13
h and 18 min. And now | am
waiting for the answer from
the Association, organizing
the crosses via the Strait of
Gibraltar, being more than
twice narrower but character-
ized by considerably stronger
currents on which the tem-

Silver engineers of 2022: Prof. Dr hab. Anna Boczkowska, Eng, Dr hab. Andrzej Katunin, Eng., Professor of Silesian Univ. of Technolo- )
gy, Dr BoZydar Neroj, Eng, Eng. Krzysztof Ozdarski, MSc, Eng. Roman Weglicki, MSc, Beata Wittman MSc (received by Alicja Walecka) perature of water is depen-

dent. | think | will be able to
try to cross it in 2024. —

Of course, | wish it to her
in behalf of the readers of PT.
| would like to add that after
having crossed the La Man-
che Channel Aleksandra Bed-
narek got the Triple Crown of
Open Water Swimming: the
Triple Crown in swimming in
open waters because earlier
she passed Katalina Channel

Golden Engineers of 2022: Dr hab. Wiodzimierz Adamski, Eg, Eng. Tomasz Debicki, MSc, Dr Stawomir Jasiriski, Eng., and went around Manhattan
Eng. Andrzej Niechwiej, MSc, Dr Adam Rylski, Eng, Prof. Dr hab. Piotr Wolariski, Eng, Eng. Lech Zak, MSc. Island by swimming.

Robert Perkowski stated that for him, as manager, the re-
ceived distinction was very important because engineer is some-
one who even if wants to fly among the clouds or approximate
the stars, he must firmly stay on the earth. It is so because his
decisions are based on the rules of physics, on everything what
causes that the implemented undertakings are more real. And,
therefore, the manager with engineering spirit is simply better.

Wojciech Murdzek commenced its speech from paying the
congratulations to the persons, honoured with the state distinc-
tions because they are a signal that the mission of engineer and
the persons dealing with the “hard matter” serves the best to the
state. — The significantly increased presence of the world of sci-
ence shows that the challenge for the engineers is going up. They
Diamond Engineer of 2022: Prof. Dr hab. Teofil Jesionowski, Eng. stand at the first line of transfer of knowledge and technology to a
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The Laureates of the 29" edition of the Plebiscite for the title of Golden Engineer

real world what is referred to all of us. As the difficult things are go-
ing on, it should be precise and quick, adequate to the mentioned
great challenges. The engineers can do it and they do it really. The
international societies want Polish engineers. We will be needed
by our neighbours in the gigantic process of reconstruction of
Ukraine in which we will utilize the newest engineering knowledge
and the solutions in order to help them. We have to develop more
dynamically our scientific and engineering potential, improve the
quality of life and functioning of our society, strengthen our inter-
national position and cause that the contribution to the economy
could become the contribution of modernity to the future. Let's
encourage to a hard work according to our dream, conquest of the
Cosmos and entering the world of nanotechnology.

THE LECTURES

After a short coffee break, Prof. Dr hab. Janusz Wojtkowiak,
Eng, the director of Institute of Civil and Environmental Engineer-
ing at the Faculty of Environmental Engineering and Energy of
the Poznan University of Technology submitted the lecture: “The
future of Polish power system: atom, renewable sources of en-
ergy (OZE) and hydrogen”. His lecture was based on the annex to
the publication “Energy Policy of Poland up to 2040" where there
were mentioned three key pillars: fair transformation, zero-emis-
sion power system and good quality of air and 8 detailed tasks.

He reminded that in 2022 the power of all sources of electric
energy (conventional and OZE), being installed in Poland, exceed-
ed, for the first time, 60 GW, from which 22GW (ca 36%) could
be generated by OZE but due to atmospheric conditions, they
delivered only ca. 17%. In respect of the power installed in 2022,
the solar energy with 52%-participation in OZE exceeded, for the
first time, the wind energy (34%) after which water power (9%) is
unchangeably found. The sources, utilizing biogas and biomass

account somewhat for 5%. It is planned that in 2040, OZE will
produce 28.5% energy in Poland. The lecturer presented also
some greatest (in 2022) photovoltaic and wind farms, including
the plans concerning the sea wind farms and hydro power plants
and mentioned also biogas producing plants. He discussed also
“Polish hydrogen strategy up to 2030 with the perspective up to
2040" and the perspectives for development of nuclear energy
system in Poland.

Engineer Wiestaw Paluszyniski, MSc, as the President of
Polish Information Processing Society, commenced his short
lecture: "Artificial Intelligence (Al) — threat or development?” with
the statement that he had already prepared experts — special-
ists for us. We may read in the newspapers that it enters e-learn-
ing and ChatGPT is tried in business and in the USA it gained
medical competences. In the opinion of Wiestaw Paluszynski,
however, ChatGPT has not caused any revolution. All techniques
employed by Open Al are nothing new. It is not a technological
breakdown comparable to conquest of atom. It appeared as a ser-
vice being accessible to mass user but in comparison with Google
browser, ChatGPT has one advantage: it gives one answer which
we trust in; it makes it immediately more trustworthy — “human’. It
is not a technological revolution because the technologies, which
created it, have been developed for dozens of years; it is not super-
intelligent computer, as well.

The official part of the ceremony was ended by the presenta-
tion of the students from the Scientific Circles under the title:
“The sustainable development and transformation, as perceived
by the young engineers”. After the presentation, the Laureates
and the guests spent time at the social meeting.

Jerzy Bojanowicz
Photos: Janusz M. Kowalski
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PIOTR S. DRZEWIECKI
— THE MEMORY OF THE OUTSTANDING CREATOR
OF ENGINEERING CELEBRATED
WITH THE APPROPRIATE RESPECT

PIOTR S. DRZEWIECKI
— PAMIEC WYBITNEGO TWORCY TECHNIKI
GODNIE UCZCZONA

The list of the achievements of the
prominent creator of technique, engi-
neer Piotr Drzewiecki, the first Presi-
dent of Warsaw in the independent
Poland, is impressive. He left a rich
legacy in almost all domains which
he had to deal with. The unveiling of
his monument at the Piotr Drzewiecki
Square in Mirowski Park in Warsaw on
2 March, 2023, was the occasion to
recollect his numerous merits.

The initiative of honouring engineer
Piotr Drzewiecki came from the Federa-
tion of Engineering Associations of the
Chief Technical Organization (NOT) which
nominated the Social Committee for
Commemoration of the President of War-
saw, Piotr Drzewiecki and organized —
among its members — the fundraising for
the mentioned purpose. The capital city
of Warsaw helped to implement this aim.

— We have waited for a long time for this happy moment, never
losing the hope that it will happen one day — Ewa Mankiewicz-
Cudny, the President of the Federation of the Engineering
Associations NOT and the Chairwoman of the Social Committee
for Commemoration of the President said during this exceptional
ceremony. — We have tried for many years that the progenitor of
the association movement and patron of our organization could
have his monument in the capital city which he managed in a very
modern way in the years 1918-1921. He was earlier the major of
Warsaw and the member of the City Council. It is impossible, in a
short speech, to list all his merits. Prof. Marian Marek Drozdowski

O™ o™ S
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The Chairwoman of the Social Committee for the commemoration of the President, Ewa Marikiewicz- Cudny,
the President of the Federation of Engineering Associations of Polish Chief Technical Organization (NOT)

and Prof. Lech Krélikowski dedicated many biographic publications
to His person. | thank our, Gentlemen, that you are with us today
and will be able to share with the details from the life of Piotr
Drzewiecki who was a man of many talents and achievements and
played many social and professional functions with the success —
The President Ewa Mankiewicz-Cudny reminded.

The comprehensively educated graduate of Mechanical
Faculty of the Imperial Petersburg University of Technology and
Institute of Civil Engineers (1886) was initially associated with
the industry. He conducted successfully the companies, having
the international range. As being the appreciated engineer and
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Tomasz Bratek, Vice-President of the capital city of Warsaw read out the congratulation letter of the President, Rafat Trzaskowski,
directed to the participants of the ceremony

industrial activist, he was the co-founder of the Association of
Technicians in Warsaw and since 1899 — its long-time president.

After the outbreak of the World War |, he became the member
of the Central Civil Committee and participated actively in
organization of economic and social institutions. He was, inter
alia, the president of Polish Electrical Engineering Society, Polish
Union of Metal Industry, activist of the Central Union of Polish
Industry, Mining, Commerce and Finances. During the years
1906 — 1918, he was the head of Society of Scientific Courses
which contributed to reactivation of Warsaw University, Warsaw
University of Technology and University of Life Sciences (SGGW).

His great merits for the capital city were recollected in the
speech of Tomasz Bratek, Vice-president of Warsaw who read
out the congratulation letter of the President Rafat Trzaskowski,
as being directed to the participants of the mentioned ceremony.
— For us, Warsavians, the first president of the capital city in the
independent Poland is the unrivalled symbol of the host of the
city; moreover, he performed his function in the moment, being
extremely difficult for our country. We must remember that it was
also the time of Polish-Bolshevik war, when the Soviet hordes

reached as far as near Warsaw. It gives a special rise of reflections
today when the Russian army attacks Ukrainian cities — Tomasz
Bratek summed up.

The enormous role played by Engineer Piotr Drzewiecki
in respect of work in favour of Polish standardization was
mentioned by Teresa Sosnowska — the deputy president of
Polish Committee for Standardization. She reminded that in
1923, Technical Committee for standardization of industrial
products and their delivery was set up with the initiative of Piotr
Drzewiecki. In 1924, there was established Polish Committee
for Standardization and Piotr Drzewiecki was just its first
president. He created the mentioned institution from the very
beginning and managed it effectively. He developed the strategy
of its functioning and took care of the state of finances of this
institution.

— It is not difficult to imagine how the standardization
(normalization) was important in the country which for more
than 120 years was divided between three foreign powers.
During the mentioned period of time, different measure, different
currencies, different technical ideas and technological solutions
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were employed. At such historical moment, the unification and
normalization played a very important role in the economic and
technical development of Poland. We owe it all to the president
Piotr Drzewiecki — Teresa Sosnowska added.

Unveiling of the monument was a very moving moment for the
Piotr Drzewiecki descendants, who participated in the ceremony.
In behalf of the nearest family, the great-granddaughter Elzbieta
Wodzynska expressed her thanks to the members of the Social
Committee for the Commemoration of the President of Warsaw,
Piotr S. Drzewiecki for the undertaken initiative. — We are
extremely grateful to all persons who have contributed to creation
of this monument, being excellently performed by artist Andrzej
Franaszek. This work will bring closer the silhouette of my great-
grandfather to the inhabitants of Warsaw; the man with enormous
merits for Warsaw and Poland, and very sensitive and family-
oriented man for the family. It is sad that he passed away in such a
tragic way. Being arrested by Germans in 1942, he was imprisoned
in Pawiak prison, died from pneumonia in 1943 in Moabit prison

in Berlin. Owing to the monument in Warsaw, he will live in our
grateful memory forever.

Janusz M. Kowalski, as representing FSNT-NOT and
presiding to the ceremony, read out the congratulation letter
from Adam Struzik, the Marshall of the Mazovian voivodeship
who stressed the great meaning of the professional and social
activity of the first president of Warsaw for Mazovian region and
for Poland.

This outstanding creator of engineering sector left — for the
descendants — not only many significant achievements as the
engineer, president and economic activist but also Decalogue of
extremely valuable guidelines with the aim, inter alia, to proceed
ethically, behave with dignity, loyally and protect justness and
assess phenomena and people without prejudice, with friendly
attitude and be always ready to act and cooperate”.

Jolanta Czudak-Tomaka

TECHNICAL INFORMATION PORTAL
The largest database of on-line publicaﬂ.oJ

www.sigma-not.pl
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Portalu Informacji Technicznej www.sigma-not.pl, pren
aktywacyjny do zaprenumerowanego tytutu;

oraz w wersiji cyfrowej, wraz z dostepem do archiwum zz
na Portalu Informacji Technicznej www.sigma-not.pl;

‘ Pakiet PLUS - czasopismo w wersji papierowej (bez doliczan
aktywacyjny do zaprenumerowanego tytutu;

PRENUMERATA papierowa - czasopismo tylko w wer
(za jego dostarczanie doliczamy optate).

wiecej informaciji: 22 84. .

ata@sigma-not.pl
dDrtal@sigma-not.pl




