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Forvinna og hénnun styringar sem nyta ma
til sjalfvirkrar lendingar VTOL loftfars

(e. Design of an autonomous landing
system for VTOL UAV's)
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Agrip / Abstract

Markmid verkefnisins er ad hanna kerfi sem nyta ma til sjalfvirkrar lendingar VTOL loftfars.
Kerfid byggir a pvi ad geta styrt stadsetningu loftfars i rimi um x- y- og z-as. Afstada loftfars
midad vi0 lendingarstad er metin og flugferlar eru hannadir sem leida loftfar ad
lendingarstad. Stadsetningarstyringar, ein fyrir hvern as, sja um aod elta flugferil og koma
loftfari sjalfvirkt & lendingarstad. Stadsetningarstyringarnar eru hannadar med
styrkingarnamsadferdinni Texplore. Adferdin gerir likan af umhverfi sinu til pess ad geta
spao fyrir um framtidarstodu loftfarsins og umbun. Tilraun er framkvaemd til ad syna fram &
leerddmshaefni Texplore adferdarinnar vid ad styra stadsetningu loftfars i hermdu umhverfi
i rauntima.

The purpose of this project is to design an autonomous landing system that can be used for
VTOL UAV's. A flight trajectory is designed with respect to the relative position of the UAV
and the landing site. Position controllers follow the flight trajectory which will lead to a
landing of the UAV. The position controllers, one for each axis x-, y- and z-axis, are designed
using a reinforcement learning method called Texplore. Texplore is a model-based method
that uses a planner to generate rollouts to predict future states and rewards. An experiment
is carried out to show the methods ability to learn to control the UAV's position in a
simulated environment in real-time.



I6dnadarverkfraedi / Industrial Engineering

Kortlagning a urgangi hja alidnadi a islandi
(e. Aluminum production waste mapping -
A case study of the Icelandic aluminum
industry)
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Agrip / Abstract

Til ad koma & mots vid pa aukningu sem hefur ordid & vinsaeldum als hefur alidnadurinn
stodugt verio a0 gefa i framleidsluna. Spilliefni er 6umflyjanlegur fylgikvilli alframleidslunnar
sem skapar a sama tima vandmal vardandi medhondlun og urdun. Markmidio i pessari
rannsokn er ad Utvega yfirsyn yfir Grgangsferla, efnasamsetningar og losun drgangs. Enn
fremur verda Urgangsferlar islensku alveranna priggja; Alcoa Fjardaal, Nordural og ISAL
bornir saman asamt pvi ad bera kennsl a taekifzeri til urbdta. Nidurstodurnar gefa til kynna
ad mismunur er a adferoum vardandi Grgangsstjérnun hja alverunum sem getur haft ahrif a
hversu mikill drgangur myndast. Kerbrot eru eitt af steerstu ahyggjuefnunum i
Urgangsmalum hja alverum i dag vegna heettulegra eiginleika peirra. Endurvinnsluadferoir
eru til stadar en vandamal vardandi lagaumhverfi, kostnad og flutninga hafa ordio til pess
a0 pessar adferdir hafa att erfitt uppdrattar. Porf er a hvata fra yfirvoldum svo haegt sé ad
fara markvisst i att ad meiri endurvinnslu. Efnasamsetningar a drganginum eru breytilegar
a milli alvera. bar a0 auki eru peer oft ekki til, pvi ad ekki er gerd krafa um ad framkveema
efnagreiningar a efnum sem eru urdud i flaedigryfjur. Breytileiki 4 efnasamsetningum verdur
til pess a0 mikilveegi & flokkun drgangs eykst pvi a0 pa skapast fleiri teekifeeri til
endurvinnslu eda endurnytingar.

To respond to increasing popularity of aluminum, the aluminum industry has been growing
and producing more than ever. Alongside the production, a large amount of hazardous
waste is being generated which is causing problems regarding handling and disposal. The



purpose of this study is to provide an overview of solid waste processes, compositions and
its disposal methods. Furthermore, to compare waste processes and identify improvements
between the Icelandic aluminum smelters; Alcoa Fjardaal, Nordural and ISAL. The results
suggest that considerable differences are in waste management between smelters that can
result in more waste generation. Spent potlining is a troublesome waste that is a growing
concern in the aluminum industry today due to its hazards. Recycling methods exist for this
waste but challenges with expenses, legal complications and transportation have led to
failure in utilizing these methods. Therefore, motivation is needed from authorities to
explore new recycling methods. Composition of the waste is a difficult factor since it varies
between smelters. In addition, most of the waste is lacking chemical analysis because of
lack of need to conduct such analysis if smelters are using engineered landfills as a disposal
method. Because of chemical variation, it is increasingly important to classify the waste
since it leads to more re-use or recycling opportunities.
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The fish meal industry has been at a standstill in the last years. To combat decreasing price
of fish meal as well as increased competition from soy-based feed in aquaculture, fish meal
producers are striving to utilize the material in new ways. Due to improved technology,
especially cooling systems in trawlers, and handling of the fish on land, raw material can
keep its quality longer. Therefore, material that has been used for fish meal, could be used
for human consumption. One of the possible options is to produce fish protein powder. It
has a higher protein content and lower fat content than fish meal. Fish powder can be
categorized into three types, one of them being fit for human consumption. Due to increased
quality of the material throughout the whole process, it is now possible to add a food-grade
protein powder to products that fish meal producers manufacture. That can be done with
only few changes in the production process.

In the current thesis, a different setup from the current fish meal production process is
examined and the material flow calculated from that setup. Capelin and blue whiting were
used as contrasting raw materials due to their different chemical compositions. The energy
requirement was calculated for both species and both material flow and energy
consumption optimized. The results suggest that with this new setup, a high-quality fish
protein powder, with a desirable chemical composition could be produced. The evaporation
of water from the material is the most power consuming. Reducing the fat content however
only increased the power consumption by a small degree. These are promising results for
the fish meal industry in the future.



Rafmagnsverkfraedi / Electrical Engineering

Djupt tauganet sem spair fyrir um
liffreedilegan aldur heila ut fra
segulomsmyndum

(e. Brain Age Prediction using Magnetic
Resonance Imaging and Deep Learning)

Nemandi / Student: Benedikt Atli Jonsson

Adalleidbeinandi / Main advisor:
Magnus Orn Ulfarsson, préfessor vid Rafmagns-
og télvuverkfraedideild

Agrip / Abstract

Nylegar greinar hafa synt ad pad er heaegt ad pjalfa adhvarfsgreiningaradferdir a
segulémunarmyndum af heilum til ad spa med g6ori nakvaemni fyrir um aldur einstaklinga.
| bessari meistararitgerd munum vid préa nokkrar mismunandi gerdir af adferdum til ad spa
fyrir um aldur heila. Adal adferdin byggir & priviou féldunarneti (e. convolutional neural
network) sem er pjalfad til pess ad spa fyrir um aldur heila med pvi ad lita & T1-vigtadar
segulémunarmyndir, Jacobian varpanir, og heilamyndir af grau og hvitu efni. Adferdin notar
leifa (e. residual) foldunarnets arkitektur og var pjalfud til ad leidrétta fyrir breytum. Vio
Utfeerum lika einfaldar minnsturgreiningaradferdir til ad spa fyrir um aldur heila med pvi ad
lita & volume-based morphometry (VBM), surface-based morphometry (SBM), og einsleitni
fylkja (e. similarity matix) einkenni.

Aodferdirnar voru pjalfadar a islenskum gdégnum og préfadar & UK Biobank og IXI
(Information eXtraction from Images) gagnasofnunum. Vio syndum fram & ad pad er haegt
a0 baeta spanakvaemni a nyjum gagnaséfnum med pvi ad nota flutningsleerdom (e. transfer
learning). Vid préudum aoferd til ad syna prividar einkennavarpanir (e. feature maps) og
adfero til ad finna svaedin sem hafa mest ahrif 4 spa um heilaaldur meo féldunarneti. Topp
brju heilasvaedin sem héfou mest ahrif voru grahydi (e. putamen), heilastika (e. thalamus),
og bleikjuhnéttur (e. pallidum). Vio komumst ad pvi ad einstaklingar med gedklofa hofou
marktaekt haerri deetludan aldursmun (e. predicted brain age) samanborid vid heilbrigda
einstaklinga. Ad auki skodudum vid storan lista af svipgeroum (e. phenotypes) og tengsl



beirra vio aeetladan aldursmun. Nakveemasta adferdin okkar byggai a pvi ad blanda saman
fjorum foldunarnetum og var med mean absolute error (MAE) upp a 3.388 ar og 0.872
$RA2$ & profunargégnunum.

Recent papers have shown that age-related brain changes can be used to predict the age of
individuals with high accuracy by training supervised regression methods on MR brain
images. In this thesis, we will look at a few different types of methods to predict brain age,
ranging from simple to more complex, and evaluate their performance. The primary method
uses convolutional neural networks (CNN) to predict brain age from T1-weighted magnetic
resonance images (MRI), Jacobian maps, gray matter segmented and white matter
segmented images. The method is based on a residual CNN architecture and uses covariates
in a deep learning framework. We also look at other machine learning methods trained on
surface-based morphometry (SBM), volume-based morphometry (VBM), and similarity
matrix features. The methods were trained on an Icelandic MRI dataset and evaluated on
two publicly available datasets, i.e., the UK Biobank and the IXI (Information eXtraction
from Images) dataset. We demonstrated that the prediction accuracy can be improved on
new sites by utilizing transfer learning. We developed a feature map visualization technique
and an CNN feature importance method and used it to show that the putamen, thalamus,
and pallidum are the most important brain regions for predicting brain age with the CNN.
We found that subjects with schizophrenia had a significantly higher PAD (predicted age
difference) compared to healthy controls. In addition we looked at associations between
the PAD and a large list of phenotypes. The most accurate brain prediction method was an
ensemble of the four convolutional neural networks that had a mean absolute error (MAE)
of 3.388 years and 0.872 R2 on the test set.
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Stafreent eftirlit med
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Agrip / Abstract

Mikil préun hefur verid i adferdum til ad minnka likur & mistokum i undirbdnings- og
honnunarferli bygginga. Framkvaemdarhluti i byggingarferlinu hefur setio a hakanum og er
ennpa verid ad nota gamlar adferdir vid eftirlit. Ny forrit hafa komid 4 markadinn sem eiga
a0 hjalpa og audvelda eftirlit med byggingarframkveemdum. Fyrirteeki og einstaklingar sem
leitast eftir skilvirkari vinnuadferdum og ad feera sig fra bladi og blyanti yfir a stafraent form
hafa pvi Gr négu ad velja. Skodadar voru teekninyjungar asamt pvi ad kortleggja stafreen
eftirlitsforrit sem geta nyst fyrirteekjum vio framkveemdaeftirlit.
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Agrip / Abstract

Innleitt var stafreent eftirlitsforrit med framkveemdum, baedi i nybyggingu og
viohaldsverkefni i samstarfi vio VSB verkfraedistofu. Farid var i gegnum innleidingarferlio a
forritinu 4samt pvi ad gerd var grein fyrir avinningi af notkun pess. i ljos kom ad yfirsyn yfir
verkefnin vard mun betri og gatu peir notad forritid vio ymis verkefni i eftirlitsstarfi sem
gerdi vinnu peirra skilvirkari.
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Busetustadsetning og ferdavenjur:
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(e. Residential location and travel behavior:
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Ein af mestu dgnum sem mannkynid stendur frammi fyrir eru loftslagsbreytingar. Jafnvel
litlar breytingar i hitastigi getur leitt af sér 6veentar og dafturkraefar breytinga 4 umhverfinu.
Eftir pvi sem mannkyninu fjolgar, eykst eftirspurn eftir oliu, kolum og 6roum eldsneytum.
Sem leidir til enn meiri losun af koltisyring i andrdmsloftio. Einn af peim geirum sem losa
hvad mest af koltisyringi i dag er flutningsgeirinn.

Haegt er a0 bera hofudborgarsvaedio saman vid morg Evropulond pegar horft er til vedurs
og menningar. Notkun og eignarhald & bilum er hinsvegar meiri en finnst i flestum
evropskum borgum. Pad gerir flutningsgeirann & Islandi einn af akofustu neysluflokkum
begar kemur ad losun grédurhusalofttegunda i neysludrifnu kolefnisspori. island hefur tekid
batt og sett fram markmid til ad draga ur losun grédurhusalofttegunda. island hefur fullgilt
Parisarsamninginn og hefur Reykjavik nylega gefio ut aeetlun ad verda kolefnishlutlaus fyrir
2040. Til ad geta framfylgt pessu og gert Reykjavik eda island i heild kolefnishlutlaus parf
a0 skooda flutningsgeirann.

Markmid pessara rannsoknar var ad sja hvort tengsl séu & milli ibidar stadsetningu og
ferdavenja. Rannsoknar sveedid var hofudborgarsvaedio sem samanstendur af sjo
sveitarfélégum. Sveedinu var skipt upp i prju sveedi eftir fjarleegd fra miobae Reykjavikur, 0-
5km, 5-10km og yfir 10km fjarleegd. Med pessum svaedum var markmidid ad sja hvort
ferdavenjur breyttust fra miobae Reykjavikur ut i dthverfin. Baedi voru ferdavenjur i daglegu
lifi greindar sem lengri ferdalog. Daglegar ferdavenijur visa til vegalengda dsamt véldum



faramata. Lengri ferdalog & beedi vio ferdir at fyrir hofudborgarsveedid asamt feroum
erlendis. Gogn notud i greiningarnar voru baedi fra spurningarkénnun asamt viotolum.

Nidurstddur syna fram & a0 ibidar stadsetning skiptir mali pegar kemur ad ferdavenjum i
sumum tilfellum, en ekki 6llum. Daemi um adra paetti sem skiptu mali voru fjolskyldusteero,
tekjur eda husnaedi. Almennt eiga iblar Uthverfanna fleiri bila, keyra lengri vegalengdir og
nota almennt almenningssamgéngur minna sem ferdamata. Eins og buist var voru ibdar
midbaejarins liklegri til ad ganga, hjéla og nota almenningssamgdngur sem ferdamata. Fyrri
rannsoknir sem gerdar hafa verid i Evrépu hafa synt ad folk busett i miobaejum ferdist meira
ut fyrir borgina. betta voru ekki nidurstéournar fyrir hofudborgarsvaedio. Pattakendur sem
busettir voru i midbaenum ferdudust minnst um fsland og pegar kom ad flugferdum erlendis
var engin tolfraedilega marktaekur munur a milli ibudarsvaeda sveeda i borginni.

One of the fears the human population is facing is climate change. Even small changes in
climate can lead to unexpected and irreversible changes in the environment. As the human
population goes more numerous the demand for oil, coal and other fuels rise. Which lead
to even more CO, emissions into the atmosphere. One of the largest emitter of CO,
emissions today is the transport sector.

The capital area of Iceland is comparable to many European cities in terms of weather and
culture. However, use and ownership of cars exceed most European cities. Making transport
the most intensive GHG consumption category in Iceland in the consumption-based carbon
footprint. Iceland has taken part and set mitigation goals for the future to reduce CO,
emissions. Iceland has ratified the Paris Agreement and the City of Reykjavik recently
released a plan to be carbon neutral by 2040. To be able to decarbonize Reykjavik or Iceland
as a whole, the transport sector needs to be studied.

The research goal was to see if there is a connection between residential location and travel
behavior. The study area was the capital area if Iceland, which is combined of seven
municipalities. The area was divided into three zones after distance from the city center, 0-
5km, 5-10km and over 10km distances. With these zones, the goal was to see if travel
behavior changes from downtown Reykjavik to the suburbs. Both local and long-distance
travel were analyzed. Local travel referring to daily distances traveled as well as choose of
travel mode. Long distance travel refers both to travel in Iceland and flights abroad. Data
used in analyses were both from survey and interviews.

The results show that residential location does matter in terms of travel behavior in some
cases, but not all. Examples of other factors that often mattered were family size, income
or housing. Overall do people who live in the suburbs have more cars, drive longer distances
and use public transport less as a travel mode. As expected walking, biking and use of public



transport were highest closest to the city center. Previous studied that have been done in
Europe have often showed that people living downtown travel more outside of the city. This
was not the case in the capital area. Respondents living downtown traveled the least
amount in Iceland and when it came to flight travel abroad there was no statistically
significant difference between residential areas.
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Agrip / Abstract

Mikil ahersla hefur verid 16g0 a a0 pétta byggd til ad draga ur losun grédurhdsalofttegunda
fra einkabilnum. Hins vegar hafa margar nylegar rannséknir synt ad borgarbuar beri abyrd
a meiri losun en ibdar landsbyggdarinnar, jafnvel pétt kolefnisspor af daglegum samgongum
sé leegra. Auk borgarformsins getur umhverfisvaent vidhorf gefid visbendingu um minni
losun, en rannséknir hafa synt ad litil fylgni er @ milli umhverfsvaenna vidhorfa og
orkusparandi hegdunar, og a0 tekjur hafa verulega meiri ahrif. Pessi rannsékn skodar
hvernig borgarmynstur, umhverfisviohorf dsamt nokkrum félagsfraedilegum breytum hafa
ahrif & orkusparnad, matarinnkaup, fatainnkaup og ferdavenjur. Gagnapakkinn sem var
notadur samanstdd af ~ 1,000 patttakendum a aldrinum 25-40, fra Helsinki, Finnlandi.
Gognum var safnad med softGIS kénnun og IMB SPSS og ArcGIS var notad fyrir adhvarfs-
og rymisgreiningu. bratt fyrir ad umhverfisviohorf geti haft ahrif a umhverfishegdun sem
vardar fatnad og mat, fannst engin marktaekni vardandi losun fra ferdalogum. Haar tekjur
leida til aukinnar patttoku i ferdaldgum og minni orkusparnadar, en meiri umhverfisvitundar
i matarinnkaupum. Ad bua i fétgangandi borgarformi hafdi neikvaed tengsl vid stadbundna
losun grédurhuisalofttegunda, en jakveaed tengsl vid losun fra utanlandsferdum, og einkabila
borgarformid hafdi jakveed tengsl vid orkusparnad. bessar nidurstodur geetu vikkad
ndverandi sjonarmid skipulagsyfirvalda og komid augu a teekifeeri til arangursrikari
adgerdarazetlun i loftslagsmalum.



A lot of emphasis has been put on densifying urban form to reduce transportation emissions.
However, many recent studies have found that urban dwellers, even though their carbon
footprints of daily transportation may be lower, are responsible for higher emissions than
those that reside in rural areas. Along with urban form, environmental concern can be an
indicator to lower emissions, but studies have found that pro-environmental attitude does
not correlate with less energy intensive behavior, and that income plays a significantly more
influential role. This study analyzes how urban zones, pro-environmental attitude and
several sociodemographic variables affect pro-environmental behaviors regarding
household energy consumption, clothing, produce and travel emissions. A dataset collected
with a softGIS survey was used, which consisted of ~1,000 participants, aged 25-40, from
Helsinki, Finland. Regression and spatial analysis was done using IMB SPSS and ArcGlIS.
Although PEA can affect PEB regarding clothing and produce, no statistical significance was
found regarding emissions from travel. High income leads to higher participation in travel
and low PEBs of household energy although PEBs of produce were higher. Living in
pedestrian oriented zones was negatively related with local travel emissions and positively
with international travel, and car oriented zones had a positive relationship to PEBs
regarding household energy. These results might help broaden the current perspective of
city planners, as well as identify opportunities for more effective mitigation policies.
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Significant developments have been made to reduce the likelihood of mistakes in the
preparation and design process of buildings. The construction process has been lacking
improvements and old methods of surveillance are still being used. New tools have been
introduced to the market that will help and facilitate the surveillance of construction
projects. Companies and individuals seeking more efficient working methods and moving
from sheet and pencil to a digital form have many options to choose from. Technology
innovations were explored as well as mapping digital surveillance programs that can be
used for construction surveillance.
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Agrip / Abstract

A digital monitoring program will be implemented in a construction project, both in new
construction and maintenance project in cooperation with VSB engineering consultants. The
implementation process was reviewed and the benefits were analysed. The results showed
that overview of the projects became much better and they could use the program for
various tasks that made their work more efficient.
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Agrip / Abstract

Geothermal energy is considered a renewable resource that can be utilized in many places
around the globe and has many uses from energy production to greenhousing to
aquaculture. Geothermal energy can play an important role in humanity’'s movement
towards sustainable development by providing not just electricity but also ways to increase
sustainability in different sectors. The goal of this research project is to develop a method
to optimize the utilization of geothermal energy by maximizing the potential profits of
prospective geothermal resource parks, with the aim of attracting stakeholders to invest in
geothermal projects. The report completes a case study on the Hellisheidi region of Iceland,
using geothermal energy coming from the Hellisheidi geothermal plant. This is done by
studying two different temperature profiles of incoming geothermal energy as test cases
within the case study to display the variable nature of the method. According to these inputs
the associated net present value can be estimated, as well as estimates for the potential
revenue that could be made by the supplier of the thermal energy and potential job creation
within the resource park. The methodology focuses on a Lindal Diagram with the primary
utilizations applicable for an Icelandic resource park with the associated inputs inserted into
a decision making support tool and optimized to maximize the potential profit of the
resource park. The significance of this methodology is that it can then be used to look at
different scenarios with the goal of finding the most economical and sustainable solutions
for different regions according to local needs and available resources.
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Endurhénnun a fraudkossum fyrir ferskan
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Agrip / Abstract

Tilgangur verkefnisins er ad ad minnka pyngd fraudplasts (EPS) kassa sem notadir eru til
flutninga a fiskafurdum an pess ad minnka styrk peirra verulega. Heegt er ad uppfylla petta
markmid med tveimur adferdum, annars vegar med pvi ad breyta légun og pykkt veggja
fraudkassana og hins vegar ad minnka edlispyngd fraudplastsins.

Verkefnio skiptist i tvo hluta og snyst fyrri hluti pess um ad gera maelingar par sem styrkur
og stifni fraudkassanna er skodadur og eru pessar maelingar notadar vid gerd tolvulikana af
kossunum. Prjar mismunandi meelingar eru gerdar fyrir baedi upprunalegu edlispyngdina
(um 23 kg/m3) sem og fyrir tilrauna edlispyngdina (um 21 kg/m3). Pa er tolvulikan gert fyrir
hverja maelingu og nidurstoour likana bornar saman vid tilraunanidurstodur. Aukameaelingar
eru gerdar med upprunalegu késsunum an drengata til pess a0 athuga ahrif drengata 4
stifni kassanna. [ seinni hluta verkefnisins er télvulikanid notad til pess ad baeta hénnun
fraudkassans med pad markmid ad minnka pyngd an pess ad minnka styrk og stifni kassana.
Fyrst eru gerdar breytingar a einni breytu i einu og ahrifin metin i tdlvulikaninu. Pegar
nidurstoour pessara breytingar hafa verid skodadar eru hannadar nokkrar Gtgafur par sem
morgum breytum er breytt i einu. Tolvulikan er pa gert fyrir pessar nyju atgafur og
nidurstéour ar peim likdnum syna ad honnun A kemur best Gt med léttari edlispyndinni.
Honnun A er kassi sem er 10 % léttari og missir adeins styrk i einu af premur alagstilfellum
sem skodad er.



The objective of this thesis is to reduce the weight of expanded polystyrene (EPS) boxes
used to transport chilled sh products without reducing the strength considerably. This can
be achieved by changing the geometry of the boxes or reducing the density of the EPS. The
first part consists of experiments on the boxes to evaluate the strength and stiffness and
tune the computer models. Three load cases are measured in the experiments and both the
original density (23 kg/m3) and the reduced density (21 kg/m3) are used. A computer model
of the load cases is then made and the load cases modeled and the simulated results
compared to the experimental results. Additional measurements of boxes without drain
holes are performed for the original density to determine the effects of the drain holes on
the stiffness of the boxes. In the second part of the thesis the models are used to improve
the geometry of the boxes with respect to weight and strength. First one geometry variable
is changed at a time and the effects tested by the model. When the results have been
examined new designs are made by making multiple changes. A computer model of these
new designs are made and the results from the simulation show that design A is the best
with the lighter density. Design A is a box that is 10 % lighter and the strength is reduced
in one of the load cases.
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Agrip / Abstract

Expanding variable renewable electricity generation can reduce CO2 emissions, but is
weather dependent and intermittent (not always available) and may cause increased price
volatility. Electricity storage seems a probable solution by time shifting peak generation to
peak loads. Between 2011-2016 utility-scale lithium-ion batteries’ global cumulative
capacity has increased fourfold while their cost has halved. Experience curve analysis of
future decline suggest next halving by 2030. This, with other inputs, were used in 3 separate
simulations (HOMER Pro software) to meet the load of 3 different sized rural communities
in northern Finland. Including a battery in a system design lead to 1-2% increase (decrease)
in NPC (in CO2 emissions), but results is sensitive to assumptions on local distribution and
to some battery characteristics. Current system, sourcing electricity only form the grid, was
found to clearly minimize NPC. Cost and 3 other criteria were identified to reflect community
interests and preferences. Multi-criteria decision analysis compared 4 simulated alternatives
— grid, net self-sufficiency (NSS), 30% local renewable and 30% local renewable with
battery — in respect to the identified criteria using TOPSIS framework. Result wasn't clear
and depended on selection of framework for weighting the criteria. Future research could
consider performance and full life cycle environmental impacts of batteries and compare to
supplementary products: demand side management, increased transmission capacity, non-
intermittent local renewable technologies and other forms of storage. Integration of
electricity distribution and wider energy markets could enhance the analysis. Nonetheless,
this study well demonstrated batteries’ ability to reasonably provide time shifting service.
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Agrip / Abstract

| verkefninu er tjon & branni yfir Steinavotn i Sudursveit greint en hin eydilagdist i
aftakafl6dum haustid 2017. Ain gréf undan einum millistépli sem seig vid pad og skemmdi
yfirbyggingu. Bruin var i kjolfario0 deemd onyt. Stoplar brdarinnar voru grundadir a
timburstaura og var burdur peirra metinn i verkefninu. Gerdur var samanburdur a
nidurstédum eldri timburstaurapréfana a brim nand vio Steinavatn. Til pess ad likja vio eftir
sigi millistopuls var reiknad burdarpol hans skodad sem fall af skolunardypt. Utreikningarnir
gefa ao skolast hafi undan stoplinum allt fra 4,25 m til 5 m sem leiddi til sigsins. Einnig var
gert likan af branni med forritinu SAP2000 og reiknadir helstu sniokraftar. Vettvangsferd i
kjolfar tjonsins gaf til kynna ad flotlidir hefou myndast i yfirbyggingu braar ofan vio asetur
millistdpla sitthvorumegin vid stopulinn sem gaf sig. Utreikningar stydja vid pa kenningu
en reiknad beygjuveegi, sem myndadist vegna eiginpyngdar og sigs millistopuls, var haerra
en reiknad vaegispol pversnids a pessum stooum.
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Agrip / Abstract

| verkfraedi spila varmaskiptar stort hlutverk i margskonar ferlum. Nytni varmaskipta skiptir
miklu og hana er haegt ad auka,, medal annars med snuningsflaedi. Snuningsflaedi baetir
varmaburd og getur studlad ad pvi ad dtfellingar innan & pipum minnki. i pessu verkefni var
markmidid ad rannsaka og finna heppilega logun a styribl6dum sem geta framkallad
snuningsflaedi. G0 honnun parf ad hafa laga hnignun a sninings flaedinu svo ad ahrifinna
geetir sem lengst. Pad hafa verid gerdar nokkrar rannsoknir a pessu svidi en engin peirra
hefur borid saman mismunandi uppsetningar til ad finna géda légun & bléd. i pessu verkefni
voru reikningar gerdir med tolvustuddum straumlikdnum. Styribl6did eru sett inn sem beinn
flétur, méskvanetinu er svo snuid til pess ad framkalla pad form sem 6skad er eftir.  heildina
voru skodadar niu mismunandi uppsetningar a blédum. Megin aherslan var & halla bladana
(e. pitch) og logun.

Nidurstodur syndu ad med pvi ad halda ahrifum bladanna sem minnstum vid pipuveggi var
haegt a0 lagmarka hnignun sniningsflaedisins. SU uppsetnings sem

kom best Gt var pegar hallinn er mestur naest midju og minnkar med vaxandi radius. Ahrif
fiolda blada voru einnig skodud. Nidurstddurnar voru paer ad med pvi ad fjdlga blédum
minnkadi ekki hnignun sniningsflaedis. Petta verkefni gefur gott innseei & heppilegar
uppsetningar styriblada og honnun peirra til ad framkalla snuningsflaedi. Pessar nidurstoour
munu nytast vio framhalds rannséknir a pessu viofangsefni, til ad mynda hvada blod virka
best til myndunar snuningsfleedis i idustreymi.



In engineering, heat exchangers play a key role in many processes. The efficiency of heat
exchangers can yet be improved, for example, by swirling the flow. Swirling flow improves
the heat exchange and slows down the rate of precipation. In this thesis, the objective is to
investigate and find a good setup for fixed guidance blades that swirl the flow. A good setup
should result in low decay of the swirl intensity so the swirl would persist in the flow for as
long as possible. There have been few relevant studies on the topic. None of them examined
different setups of guidance blades with the aim to find a practical solution. In this study,
the calculations are done with computational fluid dynamic models. Blades are inserted in
the mesh as straight planes and the mesh is twisted to obtain the desired layout. Overall,
nine different setups of swirlers are set up and calculated. The focus is on the pitch of the
blades and their form.

The results showed that by minimizing the angular flow at the walls, the decay of the swirl
intensity could be reduced considerably. The best setup has the highest pitch close to the
center while decreasing with growing radius. The effect of the number of blades was also
investigated. The results showed that increasing thenumber of blades did not lower the swirl
decay. This study offers good insight on an efficient setup and use of guidance blades in a
swirl flow. This study will be an essential starting point in further studies on the subject such
as assessing what swirling flow blades best fit in turbulent flow.



