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Motto:
,,We cannot command Nature except by obeying her.”

Francis Bacon



TABLE OF CONTENTS

OVERVIEW OF ABBREVIATIONS.....cccuuuiiiiiiiiinimmmmnnssiisimnmmmmssssssssismmmamssssssssssssmmssssssssssssssssssssssssssssss 1
INTRODUCGTION ....cccuuuiiiiiiiiiinnnnsessiisiimmmenssssssssssimeresssssssssssssmsssssssssssssssssssssssssssssssssasssssssssssssessssnnnss 1
1 HUMAN POPULATION AND ENVIRONMENT .....cccoeeiiiiiiimenmmnnssiseinimmenssnsssssssinemmsssessssssssssssesssses 3
1.1 Man and ENVIFONMENT .....iiiiiiiiie ittt e s see e e sbaee e s s see e e s sabee e e sbeeeessnnbeas 3

1.2 ENVIFONMENT (e ettt e e e e ettt e e e e e e s s bbb bteeeeeeeesassnneeaeaenanns 4

1.3 [ oTo] o} -V RS 7

1.4 B COSY ST BIM Lt a b aaan 9

1.5 ENVIFONMENTALISTICS .veiieveiiiiiiiiiiiieeste ettt st stee e sate e ebeeesibeesbeeesabaesbeeenns 17

1.6 Engineering and ENVIFONMENT ......ccoo ittt e e e erree e e e e e e e e sannnre e e e e e e eean 21
1.6.1 Framing ENVironmMental ISSUES...........ueiiieiiiiciiiiiieie et ee e eevrreee e e e e eenens 21

1.6.2 The Role of ENGINEEIING....ciii ittt e e e e nnraae e 25

1.6.3 Approaches to “Green” ENGINEEIING .....ccccvvieeeciiiieccieee et sveee e 26

1.6.3.1. Sources of Environmental IMpacts.......ccccceevieeeeicieee e, 27

1.6.3.2. A Life Cycle PErspectiVe .......ceeeeececcciiiiieie ettt e e e 28

1.6.3.3. Industrial Ecology and Sustainable Development ...........ccccceeeeennne 29

2 ABIOTIC AND BIOTIC ENVIRONMENTAL FACTORS.....ccccceiiiiiiiinmmnnnsissesininmmmsmsssssissimmmesssssssns 31
2.1 Abiotic ENVIronmMeNntal FAaCtors .......ccviiiiiiciie ettt ettt s s s 31
2.1.1 Physical Environmental FACtors.......coccceeeeeiiiieiciiieec e 31

2.1.2 Chemical Environmental FACtors.......cccvviiiiceeiniie e 32

2.2 Biotic ENVIironNmMeNntal FACtOrsS......coviiiiiiiiiiee ittt s sireee s 33

2.3 LT 1= PP PPPPRPPPTN 35

2.4 Ecological Valence and TOIEraNCe ....ccciviiiie ittt e e et e e s eve e e e e 36

3 SOURCE OF ENERGY AND OF THE NATURE ......ccooitttrmmmneisiiniinnmennsessissinmmmanssssssssssmnmssssssssssses 38
3.1 [ 01T =4 YT UP PP PPPPPPT 38

3.2 1Y TP P PP PPPPPPPPTN 39

33 CYCIE INThE NALUIE ...t e e e e e e e e e e et e e e e e e e e esenanreaaaeeas 39
33.1 The ROCK CYCIB ittt ettt et e e e e e e e e e e e e e e aaeeas 40

3.3.2 The Cycle of Water (Ha0).....cuo ettt e 41

333 The Carbon CYCIE (C)..uuuiiiiiiiieeiieee ettt et e e e e srre e e sbe e e e saaaaeeean 42

334 The Cycle of OXYZEN (O2) cuvviiiieiiieeeeie ettt e re e e e aaae e 45



3.35 The Cycle of NItrogen (N2) ..veeec it aa 48

3.3.6 The Cycle of SUIFUT (S) i e e e e 49

3.3.7 The Cycle of PROSPhOrUS (P) ..coeeeeeeeieee ettt 50

3.3.8 The Cycle of Other EIemMeNnts ........vviiieeiie et e 51

4  GEOSYSTEMS OF EARTH ....cuuuuiiiinniinneniteneninesesasssesesssssasssssssasssssssssssssssssssssssssssssssssasssssasane 53
4.1 LCT=To 1 o] o 1] TSR 53
4.1.1 [ o Y o] o T=T o YU 55
4.1.1.1. PEAOSPNEIE ...ttt e 56

I N o Yo e 1Y o] o 1= STt 57

4.1.2 F N0 0 [0 1 o] o [T RPN 60

4.2 27101 o] g T=T o I USSR 62
4.2.1 o 1A o Ty o]  T=T o U 63

4.2.2 4o Yo 1Y o] =T o IR 65

4.2.3 Y ol o o o=t [ s Y o] a =] ¢ ISR 66

4.3 F N e N g Yo Yo Ty o] o 1T o ISR 67
43.1 HUMAN SOCIELY cooiiiiiiiiic 68

43.2 HUmMan Work (rtifacts) ...eeeeieieceiiieeiee e 68

5 NATURAL RESOURCES AND THEIR ACQUISITION .....ccccetreieiimireremmmmmennmemeremsmeiemmeesememmemmemesmsenen 69
5.1 Classification of Natural RESOUICES........ccueiiiiiiiiiiieiieeee e 69
5.2 (oTo o BT a Vo I V=4 o Tol U1 L (U o TR 72
5.3 Wood and Other Renewable Resources from Living Nature........cccccoeeeecivieeeeeeeceecnnnennnn. 76
5.4 Minerals and Rocks, their EXTraCtion ......uueevveieieiiiiiiiiiiiiieirieieeeeeeeeeeeeeeeeveeeeereeeeeeeseeeeeeeeeeens 80
54.1 DT ettt ettt et e et e bt bt et ehe e e et e b b reen 83

5.4.2 NON-0re RaW MaterialS....c.ceeiiiiienierienieeie et 84

5.4.3 FOSSI FUBIS .ttt st s 84

5.5 Extraction and Processing of Critical Raw Materials for the European Union ................. 89
5.6 Energy Resources, FOSSIl ENEIEY ...ccccccviiiiieeee ettt e e errnre e e e e e e e e enrree e e e e e e 99
5.6.1 ENEIgY oo, 100

5.7 Renewable and Inexhaustible ENergy SOUICes .......ccoiiiccciiiie e ettt 103

5.7.1 Yo ] T a1t 1 1= 1 4 o] o TR 104



5.7.2 Energy of the Seas and OCEANS.........c.uuvviieeeiieccciiie e 111

5.7.2.1. WAV ENBIBY e s 111

5.7.2.2. SEATIAES ENEIEY cooiovieeeeciiiee ettt sttt eaeaaae e 112

5.7.2.3. C0astal CUMENTS....cocuieiieiiee ettt 114

5.7.2.4. Energy of Ocean Temperature GradientS.........ccccecvvvveeeeeeeecnnvennnen. 115

5.7.3 GEOtherMal ENEIEY....cii ittt e e e aeee s 115

5.7.4 WING POWET ..ttt s sttt st nee s 122

5.7.5 2310 0 = KL PSRRI 128

5.8 The Future of Natural RESOUICES ........iiiiiiiiiieeiee ettt s 135
5.9 Nature’s Potential @and SEress ......ceivieiiiiiiiieere e 137
5.9.1 Ways Of USING NALUIE ......uveiieciiie ettt aae e s e aaae e 137

5.9.2 Limits Of USEfUINESS .....coiiiieiieiieeeee et 138

5.9.3 Integration of Economics and ECOlOZY ......coouuuuiiiiiiiiiciceeee e, 138

o7 X0 B =Yoo (o} 4 Tor- | I elo] a o [1 4 o) o -3 SRN 139
5.10.1 Ecological Stability ......ccuuuiieeieecee e e 140

5.10.2  ECOIOZICAI STIESS wuviiieiiiiieiieee ettt et te e e e avae e e e re e s enaaae e e nreeas 141

BASIC COMPONENTS OF THE ENVIRONMENT - WATER ......ccocoiiiiiiiiiiiiiiiiniinnnnnnnn e, 143
6.1 Functions of Water in NAtUre ........cooocii it 143
6.2 Sensory Properties Of WAter ...... ...ttt e e er e rrraae e e e e e eeanees 146
6.3 DistribUtion Of Water.....c..ei it 146
6.4 Water POIULION. ...ttt 147
6.4.1 Groundwater POIULION ........eiiiiieiiiieeeeee et 148

6.4.2 Pollution of SUMface Water .........coiieiieiiiiiieieeeeeeee e 150
6.4.2.1. The nature and Characteristics of Pollutants.........c.ccccceevenrirnennnen. 150

6.4.2.2. Quality of Surface Water and the Method for Their ...................... 153

6.5 Biochemical Processes Waters - Self-cleaning Biochemical Process........cccccceeeenrnnnee.n. 155
6.6 Waste Water Treatment..... ..o s 156
6.6.1 MeChaniCal PrOCESSES.......uiiiiieiiie ettt s 157

6.6.2 Physico-chemical and Chemical Processes........cccccceeeeeecciivvieeeeeeeeccciirvieeee e, 157

6.6.3 BiOlOGICAl PrOCESSES.....uiiii ittt et e e e e 158



6.7
6.8

6.9

6.10
6.11

Protection of Water Ratio and Water Resources in Slovakia ........ccocceevieeniieiiiieeninenne 160
Knowledge and Information on Eutrophicated Eater Revitalization...........cccccvveeeeennn. 161
6.8.1 [T A o] o] a1 [or=1 4[] o NSRRI 161
6.8.1.1. Causes of Eutrophication ........ccccceeeviiieiieie e 162
6.8.1.2. Consequences of Eutrophication .........ccccceeeiiiiciiiieeee e, 163

6.8.1.3. Negative Impacts of Massive Water Bloom Development

0N the ECOSYSTEM ..uviiiiiiiiiie et et e e e erare e e 163
6.8.1.4. Monitoring Eutrophication.........ccccoeeciiiiiiiiieccccee e, 164
6.8.1.5. Measures to Reduce Phosphorus and Nitrogen .........cccccccvvvveeeeennn. 165
Knowledge and Information on Eutrophicated Eater Revitalization..........cccceeeevveeenns 165
6.9.1 Terminology, BasiC CONCEPLS ......uuviiiiiieeeeiecciiiiie e e e e eeeectitree e e e e e eeeererree e e e e e e e e ennnes 166
6.9.2 Evolution of Cyanobacteria.......ceeeeiciee i 168
6.9.3 Ecology of Cyanobacteria......cccccueeiiiciiie it 168
6.9.4 Construction of the Cell........ooeiiiiii i 168
6.9.5 Morphology and CYLOIOgY......cooeiciiiiiieii e e e e e e 169
6.9.6 20T o Yo [¥]i u o o NP SRS 171
6.9.7 Systematic BreakdOWN.........coccuviiiiciiiie e 172
6.9.8 Substances Produced by Cyanobacteria......cccccoeecivieeeeeieeccciiieeee e, 175
6.9.8.1. CYaANOTOXINS...uuuureeeurreiiinneiiti b arn e nanaennannnnnans 175
6.9.8.2. Health Problems Caused by Cyanobacteria........cccocceeeeciieeiicieeeeannns 179
6.9.8.3. Influence of chemical and physical factors on cyanobacterial
development and cyanotoxin production..........ccccceeeecieeiicciieeennnen, 180
6.9.9 The Importance, Occurrence and Uses of Cyanobacteria in Nature
AN FOr HUMANS ..ot e s 180
Overview of the Current Status of Reservoirs in Slovakia .........ccoeeeiniiniieiiiicieenee, 182
Methods to Eliminate Cyanobacteria on Water RESEervoirs .........ccccvvveeeeeeeeccciivieeeeeenn, 185
6.11.1 Biological Method for Removing Cyanobacteria..........cccccceeeevviviivieeeeeee e 186
6.11.2 Chemical Method for Removing Cyanobacteria..........cccccceeevieeiiiieeeeeeeeeennns 189
6.11.3 Physical Method for Removing Cyanobacteria..........cccceeeceeeeniieeeecciee e, 190



6.11.4 Mechanical Method for Removing Cyanobacteria.........cccccceeevvciviieeeeeeeeccnnns 192

6.12 Methodology for Exact Monitoring of the Impact of Technology
and Equipment for the Revitalization of Stagnant Waters.........ccccccceeiieicciiiieeeeececcnnns 196
0 0 - T o o] T =R 197
6.12.2 Determination of the Number of Cyanobacteria and Algae
fromM the BiOSESTONE ...ccuiiiiiie e s s 198
6.12.2.1. Sample Concentration Methods..........ccccceeeeviiieeiciiiee e, 199
6.12.3  MICrOSCOPIC ANAIYSIS ..uvvieeeiriieieiieie e ettt e ecre e e ertree e e sree e e s rae e e e sabre e e e sareeeeenseees 201
6.12.3.1. Counting Chambers .......ccoi it 201
6.12.3.2. CouNting OrganiSMS. .. ... e e nnnan 202
6.12.4 Determination of the Number of Individuals per 1 ml......ccccccoevviveiicieeeennen. 204
6.12.4.1. Disruptive Effects of the Determination.........ccccceeeevvveeccineeeecineeenn. 207
6.13  Technical Equipment for The Revitalization of Standing Waters ........cccccceeeecvvvieeeeennnn. 207
6.13.1 Float Equipment for Revitalization ........cccccoeeeeiiiieeiciee e, 207
6.13.1.1. A Float Device with a Star Electrode Connected
t0 @ Diode ReCEIfier ...ccocuiiiiieeee e 207
6.13.2 Measuring the Range of Electrolytic Equipment.........cccccceeeiiiviciiiieeeee s 216
6.13.3  Verification of Technical Equipment in Practice........ccccveviieeiecciieeceieeeeen, 219
6.13.3.1. Experiment in the interior .......ccccecciei e 222
6.13.3.2. EXPeriment OULAOOIS ...ccueeeeeeciiieeeee ettt e 223
6.13.3.3. Evaluation of the experiment .......cccccooecciiiiee e, 225
6.13.3.4. Conclusion of the EXperiment.........cccceeeeveeeeiciieececieeeeccieee e 228
6.13.4 Catamaran Equipment for the Collection of Neutralized
Cyanobacteria and AlZae...........oeeeieii i 229
6.13.4.1. Canonization Solutions of Catamaran Equipment.............ccccuvveeee.. 229
7 THE BASIC COMPONENT OF THE ENVIRONMENT - AIR (ATMOSPHERE) ......ccccccooiniinnmmnnnnnnnn 239
7.1 Atmosphere and its CharacteriStiCS.....ccciuiiiiiiiiciie e e 239
7.2 AtMOSPEriC POIULION ..o e e e e 243
7.2.1 Sources of atmospheric Pollution..........ccuveeeeiiii i, 245

7.2.2 AIr POIIULANTS oo 246



7.3
7.4

7.5

7.2.2.1. Particulate Pollutants (PP) .......ccooeciieeeciiiee ettt 248

7.2.2.2. Gaseous and Liquid Pollutants.........cccccevvieiiiciieecciiee e 250
Dispersion of Air POHULANTS .....cccciiiiiiiiiieecciee et e e eiree s e sre e e e e sabae e e e enes 255
Removal and Disposal of Air POIULION .......cccviiiiiiiiec e 258
7.4.1 Devices for Removing Particulate Matter........ccccceeeevciiiieeeie e 258
7.4.2 Removing a Restriction of Gaseous Pollutants.........ccccceeeeiieeeiciceecccciee e, 259

Determination of the Concentration of Solid Aerosols in the Technological

Operation of Surface Mining of Mineral Raw Materials (in @ Quarry)......c..cccceeeeereenne. 261
7.5.1 Materials and Methods..........cocuieiiiiiiieeeee e 264
7.5.1.1. Determination of Sound Pressure Levels........c.cccoceeveereeniecnicnnenne 264
7.5.1.2. Sound Visualization .......cceceerveerieriieniieiienee e 264
7.5.1.3. NOISE MAPPING ..euvrrunrinuninniieiteererenraren s nnaannnnaannaans 264
7.5.2 Description of the Problem...........uueiiiiii e 265
7.5.2.1. Description of the NOiSe SOUICE.......ccceccuviiiiiiieieeiiee e e 265

7.5.3 Knowledge of the Current State of the Noise Situation
inthe AdJacent VIllages .....cccveeie ittt s e e 267

7.5.4 Measurement of the Noise Sources on the Site

of the Wastewater Treatment Plant .......c.ouuueeiiiiiiiiiiieee e, 268

7.5.5 Visualization of the Noise Sources on the Site of the Wastewater

Treatment Plant.........cc i 269
7.5.5.1. Measurement No. 1 - Air Distribution Pipes.......c.cccceeveviveirniieeennns 269
7.5.5.2. Measurement No. 2 - Blower Room Building (East Side)................. 270
7.5.5.3. Measurement No. 3 - Blower Room Building (South Side).............. 272
7.5.5.4. Measurement No. 4 - Sludge Treatment ........cccceeeveeevecieeeeciieeeens 273
7.5.6 Proposal for Measures to Reduce NOISE........ccccuiveeiiieeeecciieeecceee e 275
7.5.6.1. Acoustic Pipe INSulation .......ccccceeiieiciiiiiie e 275
7.5.6.2. Application of Acoustic BlindS.........ccccvvieieiiiiiiiciiieee e, 276
7.5.7 Creating a Mathematical Model-Based Noise Map......cccccceecveeeenireeesicineeeenns 276

7.5.8 Verification of the Effectiveness of the Measures Implemented.................... 280



8 BASIC COMPONENTS OF THE ENVIRONMENT - SOIL ....ccccuciiiiiiimimnnniiiiiinieinennnsisiinnneeennnaneses 283

8.1 SOl ettt et sh et et e be bbb e snesteeas 283

8.1.1 SOl FOrMAtioN.....ciiieeie e s e 283

8.1.2 SOOIl STIUCTUIE .t 284

8.1.3 SOI WELEE ettt s sttt 285

8.2 Yol Ny - [ T (= ] o ol PRSP PP 286

8.2.1 Yo 11 I o o] 01T 41T P 286

8.2.1.1. Chemical Properties of the Soil.........cccccrveieiiiiiicie e, 286

8.2.1.2. The Physical Properties of SOil.......cccccoecuriieieeiiicccieee e, 288

8.2.1.3. Biological Properties of SOil .......ccceevvrieieiiiiiece e 288

8.2.1.4. Some Functional Properties of the Soil ......cccccoveveiviiieeiiciiieece 288

8.2.1.5. Fertility and Productive Capacity of the Soil.........cccovveeiiiiiininnnnn. 288

8.2.2 Allocation Of Land........coeeiiiiiiiiiinieee e 289

8.3 Self-Cleaning Of SOl ....coi i e 290

8.4 Degradation (Polluting) Of SOil.......c..uiieeiiiiieeee e e 291

8.4.1 Physical Soil Degradation........cccceeccciiiiiiee et 292

8.4.2 Chemical Soil Degradation..........ccecciieeeciiiie e 293

8.4.3 Biological Soil Degradation...........cccoeciieiiiiiee e 297

8.5 Decontamination Polluted SOils ........ceeoriiiiiiiiie e 298

8.6 SOil Types and Grain SErUCLUIES ....cccovuiiiii ettt et et eerree e e e e e e e e eaees 299

8.6.1 Most Common Sources of Contamination .........ccceceeveerveerienienieeseeneeneee 301

8.6.2 Description of SAmMpPling Areas........ccocveeiiicieee i e 302

8.6.3 =101 o] 110 =R 302

8.6.4 Determination of Heavy Metals in 2 M HNO3 Leachate.......cccccceeeenvvreeeeennnnnn. 306

9 ENGINEERING PRODUCTION AND ENVIRONMENT .......cooitiiiiiiiiiiiiiiiiiiiiinniens s e eseennees 308
9.1 Determining the Optimal Volume of Production Taking into Account

ENVironmMental Crit@ria.......coueveeeiieiierie ettt 308

9.1.1 Environmental and Economic Factors and Their Expression ..........ccccceeeeennnn. 308

9.1.2 An Application in the Automotive INdUSEIY......cccceveviiieiccieeeccee e, 311



9.2 Environmental Evaluation of Mechanical Engineering Products

iN their CoNCEPLUAI PRASE ..ccc.uiiii ettt e e e e e b e e e e naaeeean 313
9.2.1 D/D Procedure of MEP-s and its Formal EXpression.........ccc.eeveeveeeeeecveenveennen. 314
9.2.2 Eco-Design Philosophy for MEP-S ........ccooviiiiiiiiiiie e 315

9.2.3 Conceptual Phase of Eco-Design - The Most Important part

Of the MEP-S Life CYCle cuviiieeeee e 316

9.2.4 The CoDe-09 Software and Applied Methods .........cccceeeeciiieeccciiee e, 317

9.2.4.1. Structure of the CODE-09 System........cccccveeieviiiiieeiiiieeeciiee e 318

9.2.5 An Application in the Automotive INdUStry .......cccociiiiieieeeeceee e, 319
BIBLIOGRAPHY ....cuuiiiuiiiiiiieiieeiiieiieeeirsesiiraesrsessteassseasteasssaesssassstassstsasssrassssssssrasssssnssssnssssnns 322
LIST OF FIGURES. ........coiiiiiiiiiiiiiiiiiiiieeieis e e ee s e e s e e s e s e s e e e s e e e e s e s e e e e e s e e e s e s e e e e e s e s eeeeennns 336

N 0 Y - 345



INTRODUCTION

The stabilized state of the natural environment, which existed millions of years before the
first human ancestors appeared on the Earth, is now beginning to change to a slightly
destabilized one.

The natural balance is disturbed by human activity. Man disposes of the most powerful and
productive tool - his brain and an ability to think. This human ability is further enhanced by
highly effective mutual communication between the people. In this way, the fruits of the
mental work of a person, as an individual, spread faster and are also realized faster. Unlike
other animals and plants, man does not draw from his environment only as much as he
necessarily needs for his life, but has created high demands and demands for himself, which
he calls the standard of living.

We have neglected in recent decades, our faith in the general power of the mind
technology, which can protect a life from any problem, still persists in us, even if it receives
great cracks during major natural and anthropogenic disasters. Humanity often uses natural
resources disproportionately with its thoughtless activities, irreversibly contaminates the
environment, sometimes not only from our point of view, but also from the point of view of
future generations.

Humanity also uses natural resources to a large extent to build works that serve several
generations and enable the use of alternative and renewable energy sources to an increasing
extent (for example, the construction of hydro and wind power plants). The question is
whether humanity currently uses and will use the earth's energy and raw material potential
in the future to build sufficient environmentally suitable energy resources for the life of future
generations. By this, we mean a process that includes not only the transition from energy
production from fossil sources to renewable sources, but also the transition to less energy-
intensive technologies and to products that require less energy for their operation. The
problem from the point of view of the future is not the lack of energy, but the fact that with
the growth of energy production, not only production but also environmental pollution
increases.

The external environment represents the interactions of three natural spheres, namely the

atmosphere, hydrosphere and pedosphere, as well as the mutual connection with the
biosphere. The authors of the monograph focus their attention precisely on this area. They
present the results of their long-term scientific and research activities in these areas.
The worldwide problem of surface water pollution is eutrophication, which means the
excessive growth of plants and algae in waters with a high content of nutrients, especially
nitrogen and phosphorus. In this area, original technical solutions designed by the authors of
the monograph are presented, which are protected by domestic and foreign patents granted
in the USA, Canada and Japan.

For several years, the authors' workplace has focused on the research, prediction and
prevention of the spread of the emissions and the immissions of noise, vibrations, non-ionizing
radiation, lighting and solid aerosols in the working and living environment. An attention is
also focused on the development of methodologies, techniques and technical solutions for
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minimizing these emissions and immissions. Selected results of scientific research in this area
are presented in the monograph.

Also interesting are the results of scientific research aimed at the research of heavy metals
present in the soils. The results are confronted with the research carried out about 10 years
ago in an identical location. The presence of heavy metals represents a serious environmental
burden.

The attention of the authors of the monograph is focused on the research of the impact of
mechanical engineering production on the environment. The results of the scientific research
work are presented and focused on "Environmental and Economic Factors and Their
Expressions" and "Environmental Evaluation of Mechanical Engineering Products in Their
Conceptual Phase".

The protection of the environment and the direction towards the development of society,
which will enable economic development, increase the standard of living and at the same time
preserve nature and resources for future generations, require knowledge of the current state.
The result would be a qualitatively and environmentally more acceptable approach to the use
of resources, production and consumption, which would not arise on the basis of orders or
prohibitions, but on the basis of natural human knowledge, which can be further developed
without the threat of sanctions or regulations.

The monograph can be an inspiration for researchers in their subject area of research. At
the same time, it can help the new generation orientate in the areas of environmental
protection.

Kosice, November 2022 Authors





