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1 |  Engineering mechanics 
and engineering design

Engineering mechanics  
and engineering design

Hands-on  
teaching engineering –
 with GUNT’s SMART features

 Engineering mechanics – statics

Forces and moments 008

Bridges, beams, arches, cables 009

Internal reactions and methods of section 010

Forces in a truss 011

Static and kinetic friction 012

 Engineering mechanics – 
  strength of materials

Elastic deformations 013

Buckling and stability 014

Compound stress 015

Experimental stress and strain analysis 015

 Engineering mechanics – dynamics

Kinematics 017

Kinetics: basic experiments on dynamics  
and moment of inertia 018

Kinetics: dynamics of rotation 019

Vibrations 020

 Machine dynamics

Vibrations in machines 021

Rotor dynamics 021

Balancing 022

Mass forces and mass balance 022

Vibration isolation 023

Machinery diagnosis 024

 Engineering design

Engineering drawing  026

Cutaway models 027

Machine elements: fasteners 028

Machine elements: bearings 029

Machine elements: transmission elements 030

Assembly exercises 032

 Materials testing

Tensile, compression, bending and  
hardness testing 034

Impact bending test 034

Torsional test 035

Fatigue of materials 035

Tribology and corrosion 036
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2 | Mechatronics

Mechatronics

2

 Engineering design

Engineering drawing  040

Cutaway models: gear and drive elements  042

Cutaway models: refrigeration components  044

Cutaway models: components in piping systems  046

Machine elements: fasteners 050

Machine elements: bearings 051

Machine elements: transmission elements 052

 Assembly technology

Assembly kits 054

Drive elements and gears 054

Fittings 057

Compressors 058

Piping  058

 Maintenance

System components: valves, pumps, pipes 059

Test stands for valves and fittings and actuators 061

Complex projects on experimental plants 061

Machinery diagnosis 062

 Production technology

Dimensional metrology 064

Tools  065

Technological experiments 066

 Automation and  
  process control engineering

Sensors / measurement technology 067

PLC and PLC applications 068

Fundamentals of pneumatics and hydraulics 069

Controllers, controlled systems, networking 069

Process control systems  
with simple controlled variables 070

Process control systems with  
multiple controlled variables 073

Modular process automation training system 074

CNC and robotics 075

Remote learning with GUNT 075

Hands-on  
teaching engineering –
 with GUNT’s SMART features
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3 |  Thermal engineering

  Fundamentals  
 of thermodynamics 

Thermodynamic state variables 078

Phase transition 079

Principles of heat transfer  080

 Heat exchangers 

Heat transfer  082

Recuperators  083

Direct-contact heat exchangers 085

Fluidisation and heat transfer 085

 Thermal fluid energy machines 

Steam power plants 086

Gas turbines 088

Piston compressors 089

Internal combustion engines 090

 Fundamentals of refrigeration

Principles of cold production 093

Compression refrigeration system 094

Refrigeration applications 094

  Thermodynamic applications  
 in supply engineering: HVAC

Hot water generation 095

Air conditioning technology and ventilation 097

GUNT-RHLine Renewable Heat 098

 Heating 

Fundamental experiments on heating –  
training panels 099

Heating systems in buildings 100

 Sanitary systems 103

Thermal engineering

3

Hands-on  
teaching engineering – with GUNT’s SMART features
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3a |  Refrigeration and  
air conditioning  
technology

 Refrigeration

Principles of refrigeration:  
· principles of cold production 106
· compression refrigeration system 107
· training systems 108

Thermodynamics of the refrigeration cycle 110

Components of refrigeration:  
· compressors 111  
· evaporators and condensers 112
· primary and secondary controllers  112 
· piping 113 
· assembly, fault finding, maintenance 113 
· cutaway models  114

Heat pumps and ice store 116

Solar cooling 117

 Air conditioning technology 

States of the air 118

Principles of air conditioning technology  118

Practical air conditioning systems  120

Ventilation 121

 
  Electrical engineering in refrigera-  

 tion and air conditioning technology

Refrigeration controls  124

Control of refrigeration systems  124

Fault finding 125

Hands-on  
teaching engineering – with GUNT’s SMART features

 

Refrigeration and  
air conditioning technology
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4 |  Fluid mechanics

Fluid mechanics

4

 Fundamentals of fluid mechanics

Physics and properties of fluids 128

Fundamentals of hydrostatics 129

Flow around bodies 129

Fundamentals of hydrodynamics 130

Flow in pipes 131

Methods of flow rate measurement 131

Compact fluid mechanics: Fluidtutor 132

Turbomachines 132

Open-channel flow 133

Compact + digital:  
HM 250 Fundamentals of fluid mechanics  134

 Steady flow 

Fundamentals of steady flow 136

Steady flow of compressible fluids 138

Flow in pipe systems 139

Flow in valves 141

Methods of flow rate measurement 141

Cavitation 142

 Examples of transient flow 143

 Flow around bodies 144

 Hydraulic fluid energy machines 

Hydraulic turbines 147

Driven machines 148

Positive displacement pumps 148

Centrifugal pumps 149

  Components in piping systems  
 and plant design

Cutaway models 150

Assembly exercises: valves and fittings 154

Assembly & maintenance exercises: pumps 155

Design of complex piping and plant systems 156

 Fluidic experimental plants 157

Hands-on  
teaching engineering –
 with GUNT’s SMART features
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4a | Fluid machinery

Fluid machinery

4

 Fundamentals 

Fluid mechanics 162

Thermodynamics 164

Dynamics of machinery 166

 Driving machines 

Gas turbines 167

Air turbines 168

Hydraulic turbines 169

Internal combustion engines 172

 Driven machines 

Centrifugal pumps 173

Axial-flow pumps 176

Positive displacement pumps 177

Fans and compressors 180

  Power plants and  
 applied cyclic processes 182

 Equipment series 

GUNT-Labline 186

GUNT-FEMLine: water pumps 188

GUNT-FEMLine: oil pumps 190

GUNT-FEMLine: turbines 191

GUNT-FEMLine: engines 192

GUNT-FEMLine: plants 193

Hands-on  
teaching engineering –
 with GUNT’s SMART features
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4b |  Hydraulics for  
civil engineering

 Fundamentals of fluid mechanics

Hydrostatics 198

Discharge 199

Hydrodynamics 200

Pipe flow 202

Transient flow 203

Turbomachines 204

 Hydraulic engineering 

Open-channel flow 206

Sediment transport 208

Seepage flow 209

4
Hydraulics for  
civil engineering

Hands-on  
teaching engineering –
 with GUNT’s SMART features
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5 | Process engineering

Process engineering

5

   Fundamentals of  
 process engineering

Theory:  
· thermodynamics 212 
· heat and mass transfer 213 
· fluid mechanics 215 
· fundamentals of control engineering 217 
· measuring methods 218

Practice: 
· tanks and materials 219 
· pumps and compressors 220 
· piping elements and valves and fittings 223 
· heat exchangers and steam generators 229 
· applications of control engineering 229

 Mechanical process engineering 

Separation methods:  
· classifying and sorting 231 
· separation in a gravity field 233 
· filtration 234 
· separation in a centrifugal force field 235

Comminution 235

Mixing and agglomeration 236

Storage and flow of bulk solids 236

Fluidised beds and pneumatic transport 237

 Chemical process engineering 

Thermal activation 238

Catalytic and photochemical activation 239

 Thermal process engineering 

Drying and evaporation 240

Distillation/rectification 241

Absorption and adsorption 242

Crystallisation and membrane  
separation processes 243

Extraction 243

 Biological process engineering 

Aerobic processes 244

Anaerobic processes 245

 Water treatment 

Mechanical processes 246

Biological processes 247

Physical /chemical processes 248

Combined processes 249

Hands-on  
teaching engineering –
 with GUNT’s SMART features
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6 |  2E Energy &  
Environment

Environment

6
Energy

6

Energy 

D  Solar energy

  · photovoltaics 252
  · solar thermal energy 253
  · solar cooling 254

H Geothermal energy 
  · heat exchangers 255
  · shallow geothermal energy 256
  · deep geothermal energy 257

A  Wind power 
  · fundamentals of wind energy technology 258
  · application technology for  
  wi nd power plants 260

C  Hydropower and ocean energy 262

F  Biomass 264

J  Energy systems 
  · storage in energy systems 265
  · conversion in energy systems 267

K  Energy efficiency in buildings 
  · business and industry 268
  · heat supply and air conditioning 269
  · inclusion of renewable energies 271

Environment 

T  Air

  · mechanical waste air purification 273
  · thermal waste air purification 273

M Water  
  · mechanical water treatment 274
  · biological water treatment 275
  · physical /chemical water treatment 276
  · multistage water treatment 277

U  Soil 
  · hydrogeology  278
  · soil treatment 278

V  Waste  
  · separation processes 279 
  · comminution 279

Hands-on  
teaching engineering –
 with GUNT’s SMART features

251

guntEnergy & Environment6 gunt

About the product:

Termodynamika, kúrenie
a sanitárne systémy

Mechanika prúdenia
a hydrológie

Riadenie procesov
Energy & Environment

ź Statika
ź Dynamika
ź Mechanické demonštračné 

modely
ź Aplikovaná fyzika
ź Pevnosť materiálov
ź Analýza napätia a deformácie
ź Teória strojov
ź Testovanie materiálu
ź Stavebná mechanika

ź Technické kreslenie
ź Rozmerová metrológia
ź Upínadlá a časti prístrojov
ź Výrobná technika
ź Montážne projekty
ź Údržba
ź Diagnostika strojov
ź Mechanizácia

ź Základy termodynamiky
ź Aplikovaná termodynamika
ź Motory a stroje
ź Motory s vnútorným 

spaľovaním
ź Chladenie a vzduchotechnika
ź Kúrenie a vetranie
ź Sanitárne systémy

ź Základy mechaniky prúdenia
ź Prúdenie v rúrach
ź Demonštračné modely 

prúdových strojov
ź Prúdové prístroje
ź Základy aerodynamiky 

a prúdenia vzduchu
ź Hydrológia a vodné 

staviteľstvo
ź Súčasti potrubného systému

ź Základné systémy riadenia
ź Súčasti a kalibrácia
ź Trenažér riadenia procesu
ź Systémy pre reguláciu 

priemyselných procesov
ź Mechanické riadenie procesov
ź Chemické riadenie procesov
ź Tepelné riadenie procesov
ź Výrobné závody

Energia

ź Solárna energia
ź Vodná energia 

a energia oceánov
ź Veterná energia
ź Biomasa
ź Geotermálna energia
ź Energetické systémy
ź Energetická účinnosť v budovách

Environment

ź Voda
ź Vzduch
ź Pôda
ź Odpad

Teória strojov 
a vlastnosti materiálov

Mechatronika

KVANT spol. s r. o.
FMFI UK, Mlynská dolina | 842 48 Bratislava

+421 907 913 294
e-mail: kevely@kvant.sk

www.gunt.sk

Dodávateľ pre SR:

GUNT - Váš partner pre efektívne technické vzdelávanie
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