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SAZETAK

S obzirom na opce prisutni razvoj druitva s aspekta nagina Zivota, odnosno trenda
potro3nje energije i evolucije svijesti (kako pojedinca, tako i cijele zajednice), energetika je
privrtedna 1 znanstvena grana koja se progresivno razvija i sve viSe participira u
svakodnevnom Zivotu. Cilj je razvijanje svijesti dru§tva o energiji na naCin da se optimizira
potros$nja energenata 1 zastiti okoli§. U skladu s tim, ukapljeni naftni plin (u daljenjm tekstu
UNP) zauzima sve veCe mjesto kako na industrijskom trZiStu, tako i svakodnevnoj upotrebi
ljudi (kucanstva, automobili....) radi toga, jer je energent koji ima dobru ogrijevnu mo¢, lako
je primjenjiv u svakodnevnom Zivotu, nije skup i s aspekta ekologije (ukoliko se njime rukuje
kako je propisano) je prihvatljiv.

Sukladno povecanoj potrosnji, prisutna je i povecana potreba za skladiStenjem i
manipulacijom UNP-a. Zbog toga je sve tehnoloske procese u sklopu skladiStenja i
manipulacije UNP-a potrebno optimizirati na na¢in da ukupni troskovi budu §to manji. Kako
investicijski, tako 1 proizvodni troskovi su posljedica odabranog nacina skladistenja, te radnih
parametara koji utjeCu na proces skladistenja.

Ukoliko se definiraju svi parametri koji djeluju u procesu, te se analizira na koji nagin
definirani parametri utjeu na promatrni proces, moguce je sustav za skladistenje i
manipulaciju UNP-a vezati u jednu funkcionalnu cjelinu s parametrima koji utjeu na njega.
Kada se to uradi, tada je moguce optimizirati promatrani sustav. Na taj nadin se mogu sniziti
ukupni troskovi skladistenja i manipulacije UNP-a, $to u konaénici za posljedicu ima niZzu
cijenu energenta za krajnjeg potroSada (a samim tim i veci broj potroSaca kojima je taj
energent dostupan) i manji troSak energije potrebne za realizaciju procesa za skladistenje i
manipulaciju UNP-a. Pristup razmatranju problema optimizacije terminala za skladistenje i
manipulaciju UNP-a osim nizih troskova rezultira i kvalitetnijim odnosom pri razmatranju
ekoloske strane procesa, jer je tada i potros$nja energije potrebne za realizaciju istoga niza.

Ovakav nalin rjeSavanja problema, ima sve §iru upotrebu, jer je produktivan i za
investitore, i za potro3ale, a najviSe za Covjeka kao pojedinca i okoli§. Takoder, na ovakav
nain razmi$ljanja se razvija svijest o sebi i razvijanju svoje buduénosti. Iako (generalno
gledajuci), mi nismo drustvo koje je na tom stupnju razvoja, osnosno svijesti, ovaj rad moze
biti jedan od koraka na tom putu.

Magistarski rad se sastoji od 6 poglavlja koja govore o terminalu za ukapljeni nafini
plin. Da bi se jednostavnije shvatila problematika skladistenja, manipulacije UNP-a
objasnjena su termodinamska svojstva UNP-a, prikazani su tehnolo$ki procesi manipulacije i
skladidtenja UNP-a, prikazane su vrste terminala za skladiStenje UNP-a s pripadaju¢om
opremom, na¢ini skladiStenja UNP-a, razni rashladni procesi, te matematicki modeli odabira
optimalne izolacije, optimalnog kuglastog spremnika i cjevovoda, te parametri koji utjeGu na
realizaciju rashladnog u€ina. Na kraju magistarskog rada prikazani su zakljcci istraZivanja. Na
ta) nacin je provedeno sustavno i kontinuirano istrazivanje predmetne problematike.

Prilikom izrade ovog magistarskog rada jako dugo sam lutao i trazio se, puno sam se
mucio, ali sam bio uporan. Stoga ovu radnju posvecujem svojoj baki Nedjeljki DZeparovski,
koja mi je poklonila svoju nesebi¢nu ljubav i koja mi je kroz odgoj usadila upornost. Takoder
se zahvaljujem svima koji su mi pomogli (neki svojim pomaganjem, a neki svojim
odmaganjem) prilikom izrade ovog magistarskog rada.

KLJUCNE RIJECI:  UNP, parametri, terminal, kompresor, ispariva¢, regulacija, cjevovod,
troSak, skladiStenje, manipulacija, rashladni procesi, temperatura,
tlak, stanje okoline, izolacija, elektricna energija, kuglasti spremnik,
ukapljivanje



SUMMERY

In consideration of general presence of social development from the aspect of liveingand
energy spending trend and conscience evolution (as an individual, also as all community),
energetics is public economy and scientific branch which development is progressive and it
participate more and more in everyday liveing. The final cause (intent) is development of
social conscience about energy on the way of optimizing spending of energy generating
products and envirement protection. According that LPG holds big space on industrial market
and in everyday liveing (households, cars) because that is energy generating product with
good burning power, it is easy to use in everyday liveing, it is not expencive and from the
aspect of ecology (if handeled propperly) it is acceptable. Because the sends increasing
necessityes for storeing and handeling LPG are also bigger. That is whyall technical
proceses, which regards storeing and handeling LPG has to be optimized by reduceing enitier
expences.Investment and production expence are result of storeing way choice and working
parametars which has influence on the proces of storeing. If all parametars,which act in the
proces,are defined and if it is analized on which way defined parametars influence on oberved
system, it is possible to connect the system for storeing and handeling LPG in one functional
entirety with parametars tht has influence on it. When that i done it si possible to optimize the
observed system. In that way the entire expence of storeing and handeeling LPG would be
reduced which finaly results with lower price of energy generating product (EGP) for
consumer(and bigger number of consumers who find that EGP attainable) and lower expence
of energy needed for realization of handeling and storeing LPG proces. In consider of the
optimization of the storeing terminal and handeling of the LPG beside lower expences also
results with higher qulity relation considering ecological part of the proces because the
expence of energy needed for realization is lower This way of solveing the problem has
wider usage because it is productive for the investors, consumers, envirement, and mostly for
human as an individual. Also, thinking this way we are developing self concience about our
future Even if (generaly) we are not society on that level of conscience development, this
work can be one step on that way.

Master Work contains 6 chapters that converse about LPG terminal. To understend the
problem of storeing and handeling LPG more simple, termodinamycs attributes of LPG are
explaned , technological proces of handeling and storeing LPG are presented, the sorts for
storeing terminal for storeing LPG with belonging equipment, the way to store LPG, different
cooling proceses and mhatematics model of chooseing optimal isolation, optimal spherical
vessel and parametars that has influence on realization of cooling effect.

Conclusions of examination are on the very end of my Master Work.

On my way of creting this project I was lost for a long time and I was looking for my way out.
It was very difficult but i was persistent. That is why my Master Work I am devoting to my
Grandmother Nedjeljka Dzeparovski who gave me all her unselfish love and made me learn
the importance of persistens. Also I thank to all the people who helped me (some of them by
helping me, and some of them unhelping me) during creating this Master Work.

KEY WORDS: LPG, LNG, parameter, terminal, compressor, evaporator, regulation, pipe,
costs, storing, manipulation, cooling process, temperature, pressure,
enviroment condition, isolation, electrical energy, spherical vessel,
liquefaction
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