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Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

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

Veljajo splosni pogoji za doktorski Studij.

Vsebina:

Pomen ogrevanja in hlajenja za ¢lovesko
zdravje in delazmoznost v stavbah.
Termodinamic¢na analiza grelnih,
hladilnih in klimatskih procesov. Raba
primarne energije za ogrevanje in
hlajenje. Eksergijska analiza procesov.
Nacini in ukrepi za izvedbo nizko
exergijskih grelnih in hladilnih procesov.
Zmanjsanje vplivov na okolje z
alternativnimi viri energije.

Stati¢no in dinami¢no modeliranje
procesov pretvorbe in rabe energije.
Simulacija delovanja grelnih, hladilnih in
klimatskih naprav. Optimizacija
ogrevalnih, hladilnih in klimatskih
sistemov glede na tehni¢no primernost
in ekonomsko ucinkovitost. Kombinirani
sistemi z izkoriS¢anjem obnovljivih virov
energije.

Klasic¢ni in sorpcijski hladilniki gnani s
toplotnimi kompresorji. Obrnljive
toplotne ¢rpalke gnane z elektricno
energijo ali z odvecno toploto iz
industrijskih procesov. Povezani grelno
hladilni sistemi z izrabo odvecne toplote
kondenzatorjev za socasno hlajenje in
ogrevanje objektov. Ekonomska analiza
obratovalnih rezimov ter optimizacija
delovanja glede na minimalne letne
stroske.

Sodobni sistemi oskrbe objektov z grelno
in hladilno energijo. Kogeneracija in
trigeneracija. Daljinski energetski

Predavanja/Lectures:

Izbirni predmet /Elective course

Anglescina, Slovensc¢ina

Anglescina, Slovenscina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

Importance of heating and cooling for
health of human being and working
capability in buildings. Thermodynamic
analysis of heating, cooling and air-
conditioning processes. Usage of
primary energy for heating, cooling and
air-conditioning. Energy and exergy
process analysis. Methods and measures
for low-energy achievement of heating
and cooling processes. Environment
reduction influence with alternative
sources of energy.

Static and dynamic modeling of
transformation processes and energy
usage. Simulation of heating, cooling
and air-conditioning systems operating
due to the technical suitability and
economical effectiveness. Combined
systems with renewable energy sources
exploitations.

Classical and sorption’s refrigerators
impelled by thermal compressors.
Reversible heat pumps impelled by
electrical energy or by waste heat from
industrial processes. Fasten together
heating cooling systems with condensers
redundant heat for contemporary
cooling and heating of buildings.
Economic analysis of operating regimes
and optimal operating due to the
minimal annual costs.

Advanced systems for heating and
cooling energy supply. Cogeneration and



sistemi. Daljinsko ogrevanje in daljinsko
hlajenje.

Napredne ogrevalne, hladilne in
klimatske naprave in sistemi. Ocena
stroskov instalacij ogrevanja, hlajenja in
klimatizacije v zivljenjskem krogu
(LCCA). LCC management, metode in
orodja. Energijska Studija posameznih
sistemov, primerjava in vplivi na okolje.
Delovanje stavbe in management.
Industrijske aplikacije. Komisisoning.
Energijsko povezane aplikacije
(geotermalna, uporaba son¢ne energije,
toplotni hranilniki, ...). Hibridni sistemi z
uporabo fazno spremenljivih snovi
(PCM).

Temeljna literatura in viri/Readings:

tri-generation.

District energy systems. District heating
and district cooling.

Advanced heating, cooling and air-
conditioning device and systems. Costs
evaluation of heating, cooling and air-
conditioning installations in life cycle
cost assessment (LCCA). Life cycle cost
management, methods and tools. Energy
study of individual systems, relationship
and environment impact. Building
operating and management.
Commissioning. Industrial applications.
Energy related applications (geothermal,
solar energy usage, thermal storage ...).
Hybrid systems using phase change
materials (PCM).
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Butterworths, 1985. [COBISS.SI-ID - 1166085]
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Hill, 1989. [COBISS.SI-ID - 939269]

[3] Gosney, W.B.: Principles of refrigeration.- Cambridge /etc./: Cambridge
University Press, 1982. [COBISS.SI-ID - 743707]
[4] ASHRAE Handbook: HVAC Systems and Equipment, Atlanta, 2008, izbrana

poglavja. [COBISS.SI-ID - 15736603]

[5] ASHRAE Handbook: HVAC Application, Atlanta, 2007, izbrana poglavja.

[COBISS.SI-ID - 1196827]

[6] Wrixon, G.T.: Renewable energy - 2000, Berlin, 1993. [COBISS.SI-ID -

14643717]

[7] Sorensen,B.: Renewable energy conversion, transmission and storage,
Amsterdam, 2007. [COBISS.SI-ID - 29233925]

Cilji in kompetence:

Cilji:

Studentu prikazati vlogo in pomen
ogrevanja in hlajenja z namenom
zagotavljanja in vzdrzevanja ustreznih
bivalnih in delovnih pogojev. Predstaviti
vse mozne nacine in principe za
zmanjSanje rabe energije pri ogrevanju,
hlajenju in klimatizaciji prostorov v
stavbah ter industrijskem hlajenju.
Podati moZne nacine za ucinkovito
integracijo sistemov ogrevanja, hlajenja
in klimatizacije v procesne sisteme.

Objectives and competences:
Goals:

To show the role and importance of
heating and cooling with the aim of
providing and maintaining adequate
living and working conditions. Present
all possible ways and principles for the
reduction of energy use for heating,
cooling and air-conditioning in the
building and industrial cooling. To show
all possible ways and principles for
lowering the energy use for heating,
cooling, air conditioning systems in



Pokazati nove napredne sisteme
ogrevanja, hlajenja in klimatizacije za
zagotavljanje varCevanja z energijo in
viSje stopnje ugodja v bivalnem in
delovnem okolju. Usposobiti Studenta za
samostojno raziskovalno delo.

Kompetence:

Student osvoji nova znanja in nadgradi
ze pridobljena znanja za izracun in
modeliranje toplotnih izgub in dobitkov
stavb. Nadalje student na konkretnih
primerih pridobi znanje in prakti¢ne
izkusnje za obvladovanje racunalniskih
orodij za simulacijo tokovnih in
temperaturnih razmer v prostoru ter
delovanja sistemov ogrevanja in
hlajenja. Student si z eksperimentalnim
delom na laboratorijskih modelih
sistemov ogrevanja, hlajenja in
klimatizacije pridobi prakti¢ne izkuSnje
in rezultate za preverjanje rezultatov
simulacij. Student bo kompetenten za
samostojno razumevanje, ocenjevanje in
ovrednotenje ogrevalnih, hladilnih in
klimatskih sistemov.

Predvideni Studijski rezultati:

Student osvoji nova znanja in nadgradi
Ze pridobljena znanja za izrac¢un in
modeliranje toplotnih izgub in dobitkov
stavb. Nadalje student na konkretnih
primerih pridobi znanje in prakti¢ne
izkusnje za obvladovanje racunalniskih
orodij za simulacijo tokovnih in
temperaturnih razmer v prostoru ter
delovanja sistemov ogrevanja in
hlajenja. Student si z eksperimentalnim
delom na laboratorijskih modelih
sistemov ogrevanja, hlajenja in
klimatizacije pridobi prakti¢ne izkuSnje
in rezultate za preverjanje rezultatov

buildings and industrial cooling. Give
possible ways for the effective
integration of the heating, cooling and
air conditioning systems in the process
systems. To demonstrate a new
advanced systems for heating, cooling
and air conditioning to provide energy
savings and a higher level of comfort in
living and working environment. Qualify
students for independent research.

Competences:

The student acquires basic skills and
upgrades the already acquired
knowledge for the calculation and
modeling of thermal losses and gains of
buildings. Furthermore, a student on
concrete examples acquired the
knowledge and practical experience for
the control of computer tools for the
simulation of flow and temperature
conditions in the room and the operation
of the heating, cooling and air
conditioning systems. Student with the
help of the experimental work on
laboratory models of the heating,
cooling and air conditioning acquire
practical experience and results, which
are verified with the results of
simulations. The student will be
competent for a self-dependent
understanding, assessment and
evaluation of heating, cooling and air-
conditioning systems.

Intended learning outcomes:

The student acquires basic skills and
upgrades the already acquired
knowledge for the calculation and
modeling of thermal losses and gains of
buildings. Furthermore, a student on
concrete examples acquired the
knowledge and practical experience for
the control of computer tools for the
simulation of flow and temperature
conditions in the room and the operation
of the heating, cooling and air
conditioning systems. Student with the
help of the experimental work on
laboratory models of the heating,



simulacij. Student bo kompetenten za
samostojno razumevanje, ocenjevanje in
ovrednotenje ogrevalnih, hladilnih in
klimatskih sistemov.

Metode poucevanja in ucenja:

Predavanja, laboratorijske vaje,
seminarsko delo, e-izobrazevanje,
konzultacije. Seminarsko delo v ¢im vecji
meri navezujoce se na podrocje
doktorskega raziskovanja. Studij z
uporabo priporocene literature.

Nacini ocenjevanja:

Ustni izpit, porocilo o
seminarskem delu. Pogoj
za opravljanje ustnega
izpita je uspesno izdelano
in pozitivno ocenjeno
seminarsko delo: °
seminarsko delo
60% e ustni izpit 40%

Ocenjevalna lestvica:

5 - 10, pri cemer velja, da je pozitivna
ocena od 6 - 10

Delez/Weight

cooling and air conditioning acquire
practical experience and results, which
are verified with the results of
simulations. The student will be
competent for a self-dependent
understanding, assessment and
evaluation of heating, cooling and air-
conditioning systems.

Learning and teaching methods:

Lectures, laboratory practice & seminar
work, e-education, consulting. The
seminar work is related, as much as
possible, to the student's doctoral
research field. Study on a recommended
literature basis.

Assessment:

Oral exam, report on
seminar work. The
condition for admission to
oral exam is successful
completion of seminar
work, rewarded with a
passing grade: °

Seminar assignment
(60%) - Oral exam
(40%)

Grading system:

5 - 10, a student passes the exam if he is
graded from 6 to 10
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