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Vrsta predmeta/Course
type:

Obvezni strokovni predmet na smeri Procesno
strojnistvo, ki je izbirni strokovni predmet na ostalih

smereh./Compulsory specialised course in the study of
Process Engineering, which is an elective specialised
course in other fields of study.

Jeziki/Languages:

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za
opravljanje studijskih obveznosti:

Izpolnjevanje pogojev za vpis v
Magistrski Studijski program II. stopnje
Strojnistvo - Razvojno raziskovalni
program.

Vsebina:

1. Fizioloske, termodinamicne in
meteoroloske osnove:

- Termoregulacija cloveka;

- Ugodnje v prostoru (PMV-PPD);

- Meteoroloske osnove.

2. Prenos toplote in snovi v stavbah:
- Prehod toplote v stavbah;

- Akumulacija toplote v stavbah;

- Prenos snovi preko stavbnih
konstrukcij.

3. IzracCun toplotnih izgub (zimska
transmisija):

- Transmisijske toplotne izgube;

- Ventilacijske toplotne izgube;

- Dodatek zaradi prekinitve ogrevanja.
4. Viri in naprave za ogrevanje stavb:
- Viri energije za ogrevanje stavb;

- Karakteristike naprav za ogrevanje;

- Dimenzioniranje naprav za ogrevanje.

5. Razvod in ostala oprema za
ogrevanje v stavbah:

- Izbira in dimenzioniranje cevne
mreze;

- Dolocevanje tla¢nih padcev;

- Izbira in dimenzioniranje armatur in
Crpalk.

6. Naprave za oddajo toplote v

Predavanja/Lectures:

SlovensScina

Slovenscina

Prerequisites:

Meeting the enrollment conditions for
the Master's study programme of
Mechanical Engineering - Research and
Development program.

Content (Syllabus outline):

1. Physiological, thermodynamic and
meteorological basis:

- Human thermoregulation;

- Space benefits (PMV-PPD);

- Meteorological basics.
2. Heat and mass transfer in buildings:

- Heat transfer in buildings;

- Heat accumulation in buildings;

- Mass transfer through building
structures.
3. Calculation of heat losses (winter
transmission):

- Transmission heat losses;

- Ventilation heat losses;

- Addition for interruption of
heating.
4. Building heating sources and
installations:

- Energy sources for heating of
buildings;

- Characteristics of heating devices;

- Dimensioning of heating
appliances.
5. Distribution and other heating
equipment:

- Selection and dimensioning of
pipe network



stavbah:

- Vrste naprav za ogrevanje prostorov;
- Izracuni toplotne oddaje naprav za
ogrevanje;

- Dimenzioniranje naprav za ogrevanje.
7. Prezracevanje prostorov:

- Pomen prezracevanja (sindrom bolnih
stavb);

- Lokalni in centralni sistemi
prezracevanja;

- Tehnologije za izrabo odpadnega
zraka (rekuperacija, regeneracija).

8. Izracun toplotnih dobitkov (letna
transmisija):

- Notranji toplotni dobitki;

- Zunanji toplotni dobitki;

- Dobitki zaradi prezracevanja.

9. Naprave za hlajenje v stavbah:

- Vrste naprav za hlajenje;

- Izracun oddaje hladu naprav;

- Dimenzioniranje naprav za hlajenje.
10. Klimatizacija ter elementi
klimatskih naprav:

- Lastnosti klimatizacije zraka v
prostorih;

- Elementi klimatske naprave;

- Dimenzioniranje klimatske naprave.
11. Priprava in razvod zraka za
klimatizacijo:

- Ci8¢enje zraka;

- Preracun kanalske mreze;

- Dimenzioniranje ventilatorjev.

12. Vpihovanje zraka v prostor:

- Dolocevanje gibanja zraka v prostoru;
- Koanda efekt;

- Dometna razdalja.

13. Regulacija notranjih sistemov
ogrevanja, hlajenja in klimatizacije:

- Osnovne zracinosti regulacije;

- Vrste regulatorjev;

- Uporaba in primeri regulacije
sistemov.

14. Raba in znizanje rabe energije v
sistemih:

- Definicija uc¢inkovite rabe energije
(URE);

- Racunske metode in metode
merjenja;

- Ukrepi za zniZzanje rabe energije v
stavbah.

15. Prikaz delovanja sistema v praksi:

- Determination of pressure drops;

- Selection and dimensioning of
fittings and pumps.

6. Heat emission devices in buildings:

- Types of space heating appliances;

- Calculations of the heat power of
heating appliances;

- Dimensioning of heating
appliances.

7. Room ventilation:

- The importance of ventilation (sick
building syndrome);

- Local and central ventilation
systems;

- Technologies for the utilization of
waste air heat (requperation,
regeneration).

8. Calculation of heat gains (summer
transmission):

- Internal heat gains;

- External heat gains;

- Ventilation gains.

9. Cooling units in buildings:

- Types of cooling devices;

- Calculation of the heat emission
of cooling devices;

- Dimensioning of cooling devices.
10. Air conditioning and elements:

- Air-conditioning properties;

- Elements of air-conditioning;

- Dimensioning of Air-conditioning
device.

11. Preparation and distribution of air:
- Air purification;
- Calculation of the air ducts;
- Sizing of fans.
12. Blowing air into a room of buildings:

- Determination of air movement;

- Coanda effect;

- Range distance.

13. Regulation of internal heating,
cooling and air-conditioning systems:

- Basic properties of regulation;

- Types of regulators;

- Use and examples of system
regulation.

14. Energy use and reduction in
systems:

- Definition of energy efficiency
(EEU);

- Calculation and measurement



- Prikaz glavnih sestavnih delov
sistema;

- Predstavitev dimenzioniranja
sistema;

- Prikaz delovanja sistema v razlicnih
obdobjih.

Temeljna literatura in viri/Readings:

methods;

- Energy use reduction in buildings.
15. Demonstration of system operation
in practice:

- Presentation of the main
components of the system;

- System dimensioning
presentation;

- Demonstration of system
operation at different periods.
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Cilji in kompetence:

Cilji:

1. Spoznati vsebine in delovanje
ogrevalnih naprav in sistemov.

2. Spoznati vsebine in delovanje
hladilnih naprav in sistemov.

3. Spoznati vsebine in delovanje
prezracevalnih naprav in sistemov.

4. Spoznati vsebine in delovanje
klimatizacijskih naprav in sistemov.

Kompetence:

1. S6-RRP, P4-RRP: Sposobnost
ocenjevanja, vrednotenja in
nacrtovanja ogrevalnih in hladilnih
naprav in sistemov.

2. S6-RRP, P4-RRP: Sposobnost
ocenjevanja in nacrtovanja
prezracevalnih in klimatizacijskih
naprav in sistemov.

ASHRAE Pocket Guide for heating, refrigeration, ventilation, air-conditioning,

ASHRAE Handbook — HVAC Applications, 2011 [COBISS.SI-ID 15736091]
ASHRAE Handbook — Refrigration, 2010 [COBISS.SI-ID 15736347]
ASHRAE Handbook — Fundamentals, 2009 [COBISS.SI-ID 11003675]
ASHRAE Handbook — HVAC Systems and Equipment, 2008 [COBISS.SI-ID

Objectives and competences:
Education goals:

1. To get know the contents and
functioning of heating devices and
systems.

2. To get know the contents and
operation of refrigeration systems
and systems.

3. To get know the contents and
operation of ventilation devices and
systems.

4. To get know the contents and
operation of air conditioning systems
and systems.

Student competence:

1. S6-RRP, P4-RRP: Ability to evaluate
and design heating and cooling
systems and systems.

2. 2. S6-RRP, P4-RRP: Ability to
evaluate and design ventilation and
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https://plus.cobiss.net/cobiss/si/sl/bib/15736091
https://plus.cobiss.net/cobiss/si/sl/bib/12926235
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Predvideni Studijski rezultati:
Znanja:

Z2: Poglobljeno teoreticno, metodolosko
in analiticno znanje na podrocju
ogrevanja, ohlajevanja, prezra¢evanjaa
in klimatizacije.

Spretnosti:

S2.1: Obvladovanje zelo zahtevnih
kompleksnih delovnih procesov na
podrocju ogrevanja, ohlajevanja,
prezracevanja in klimatizacije.

S2.3: Diagnosticiranje in resevanje
problemov na podrocju ogrevanja,
ohlajevanja, prezracevanja in
klimatizacije.

Metode poucevanja in ucenja:
Klasi¢ne oblike poucevanja:

P1: Avditorna predavanja z reSevanjem
izbranih - za podrocje znacilnih -
teoreti¢nih in prakti¢cno uporabnih
primerov.

P3: Avditorne vaje, kjer se teoreticno
znanje s predavanj podkrepi z
racunskimi primeri.

P4: Laboratorijske vaje z namenskimi
didakti¢nimi pripomocki (tudi z
dostopom na daljavo).

Moderne oblike poucevanja:
P6: Interaktivna predavanja.

P8: Izdelava in predstavitev aplikativnih
seminarskih nalog.

P9: Skupinsko delo (razprave za-proti,
strukturirana diskusija, projektno
delo...).

P10: Uporaba anket v realnem casu.

P12: Individualizirane domace naloge v
spletni ucilnici.

air-conditioning systems and
systems.

Intended learning outcomes:
Knowledge:

Z2: Advanced theoretical,
methodological and analytical
knowledge in the fields of heating,
cooling, ventilation and air conditioning.

Skills:

S2.1: Dealing with very complex
challenges in the areas of heating,
cooling, ventilation and air conditioning.

S2.3: Diagnosis and problem solving in
the fields of heating, cooling, ventilation
and air conditioning.

Learning and teaching methods:
Classic forms of teaching:

P1: Classroom lectures by solving
selected - typical and practical
examples.

P3: Tutorials where theoretical
knowledge of lectures is supported by
calculation examples.

P4: Laboratory exercises with dedicated
didactic aids (also with remote access).

Advance forms of teaching:
P6: Interactive Lectures.

P8: Design and presentation of applied
seminar work.

P9: Group work (discussions for and
against, structured discussion, project
work...).

P10: Use of real-time surveys.

P12: Individualized homework in an
online classroom.

P13: Individualized self-correcting tests.



P13: Individualizirani kolokviji s P15: Using video content to prepare for
samodejnim popravljanjem. lectures and tutorials.

P15: Uporaba video vsebin kot priprava
na predavanja in vaje.

Nacini ocenjevanja: Delez/ Assessment:
Weight
Teoreti¢ne vsebine (predavanja). 50,00 % Theory.
Samostojno delo na vajah. 30,00 % Tutorials.
Delo na laboratorijskih vajah 20,00 % Individual lab work (with written
(vkljucno s porocili). reports).
Ocenjevalna lestvica: Grading system:
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6409-6418, ilustr. ISSN 0363-907X.

https://onlinelibrary.wiley.com/doi/abs/10.1002/er.4449, DOI: 10.1002/er.4449.
[COBISS.SI-ID 16558619],

. STRITIH, Uros, OSTERMAN, Eneja, BUTALA, Vincenc. Annual operation of

LHT storage system for offices. V: HEISELBERG, Per Kvols (ur.). CLIMA 2016 :
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